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 Transcription factors bind to regulatory regions to help activate or repress genes. 
Compaction of the genome into nucleosomes helps reduce the physical space that must 
be sampled to find in vivo targets, yet forces transcription factors and histones to compete 
for access to DNA. The equilibrium of this competition can be altered via post-
translational modifications of the histone core and regulation of nucleosome position. I 
examined the differential contributions of DNA sequence, transcription factors, and 
chromatin to the regulation of gene expression in the model organism, Saccharomyces 
cerevisiae. While transcription factors bind DNA in a sequence specific fashion, the 
contribution of DNA in determining in vivo usage of consensus sequences is specific to 
the biological role of the transcription factor itself. Chromatin shows limited changes in 
different growth conditions, but localized changes surrounding transcription factor 
binding sites are evident. Chromatin stability appears to be regulated by the underlying 
DNA sequence of the genome and modified by active mechanisms such as post-
translational modifications. Together, these processes establish stable chromatin in the 
body of genes and unstable chromatin at promoters. Depletion of nucleosomes is 
sufficient to alter transcription of 50% of the yeast genome, suggesting that chromatin 
plays a major role in regulating gene expression via regulating DNA accessibility to 
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Chapter 1  
INTRODUCTION 
The human body contains approximately 100 trillion cells and consists of roughly 
2000 cell types. The potential to make each and every one of these cells is contained in a 
single genome. A single instruction manual is responsible for producing the rods and 
cones in your corneas that allow you to detect the light bouncing off this piece of paper, 
the neurons in your brain that are turning the electrical signals from your eyes into 
meaningful messages, the alveolar cells which are handling gas exchange in the lungs 
while you breathe, and the smooth muscle cells responsible for the beating of your heart. 
Each and every one of these cells is relying on the same set of printed instructions 
encoded in your genome. These cells clearly have different functions and needs, so how 
does the body use its single set of instructions to create multiple outcomes? 
The answer is that the body only uses a subset of the instructions, or genes, to 
produce any given cell. The human genome is believed to contain around 23,000 genes, 
many of which can be alternatively spliced to achieve different variants of the same gene. 
By selectively using a subset of these genes, the human body can fine tune the function of 
a cell to achieve a specific outcome, much the same way that an artist can combine a 
finite number of paint colors to produce an unlimited variety of final hues. The question 
then becomes, how does the body regulate which genes are transcribed and which are 
kept silent? I attempt to address this question from the standpoint of how the accessibility 
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of DNA is regulated and how this affects the ability of proteins which regulate 
transcription (such as transcription factors) to bind. 
If the DNA in a single human cell was stretched end-to-end it would be 
approximately 2 meters long. All of the DNA in the human body would cover a distance 
of 200 trillion meters or 200 billion kilometers – enough to reach from the Earth to the 
sun and back 666 times. If left unpackaged, DNA would be extremely unwieldy and 
difficult to maintain in a nucleus that is only approximately 6 µm in diameter. Cells avoid 
this problem by compacting DNA into chromatin, which also helps regulate access. 
The basic unit of chromatin is the nucleosome: 147 base pairs (bp) of DNA 
wrapped around 8 histone proteins (one H3-H4 tetramer and two H2A-H2B dimers). 
Nucleosomes are typically separated by 20-60 bp of unpackaged, “linker” DNA. These 
nucleosomes and the linker DNA between them form the canonical “beads on a string” 
10 nm chromatin fiber. A fifth histone protein, H1, binds the entry and exit point of 
nucleosomal DNA and allows further compaction of the genome into a 30 nm fiber. The 
30 nm fiber is the default state of compaction during interphase. The chromatin is 
compacted further into chromatids, the commonly illustrated version of chromosomes 
forming the arms of an “X”, during metaphase. 
Packaging DNA into chromatin creates new difficulties for cells. Transcription of 
genes requires that the transcriptional machinery is able to access specific regions of the 
genome, called genes, in order to produce proteins. Approximately 1.5% of the human 
genome encodes genes, while as much as 97% of the genome is thought to be “junk” 
DNA that serves no known purpose. The remaining 1.5% of the genome is primarily 
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made up of regulatory DNA (DNA that controls whether genes will be transcribed or not) 
and introns, or interfering sequences found in the body of genes that are not transcribed. 
To study the question of how chromatin helps regulate transcription, I used the 
model organism, S. cerevisiae (“yeast”), which is also known as Baker’s or Brewer’s 
yeast. Given its role in two critical processes of human civilization (bread and beer), it is 
perhaps unsurprising that yeast have been used as a model organism for over 100 years. 
Yeast has several characteristics which make it an ideal system for studying chromatin 
and transcription. Manipulation of the yeast genome is relatively simple, and it is easy to 
add, delete, or modify genes. Its genome is also 250 times smaller than the human 
genome (12 million bases versus 3 billion bases) and has a much shorter generation time 
(1.5-2 hours versus over 24 hours for human cells).  
Yeast has an additional benefit in that the coding information is much denser than 
in humans. Approximately 60% of the yeast genome encodes roughly 6000 genes known 
or predicted in S. cerevisiae. Unlike humans, very little of yeast DNA is inactive; the 
remaining 40% of the genome is nearly all used to regulate transcription of the genes. 
Transcriptional regulation is also more straight-forward. Metazoans use regulatory 
regions termed “enhancers” that can occur thousands of bases away from the gene itself. 
Yeast transcription is thought to be regulated nearly exclusively by adjacent, upstream 
intergenic, or promoter, regions. 
 One way transcription is regulated is through DNA-sequence specific binding of 
proteins termed transcription factors. Transcription factor binding can activate or repress 
nearby genes. When DNA is packaged into chromatin transcription factors must compete 
with histones for access to their preferred DNA sequence. My research focuses on how 
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the underlying DNA sequence itself contributes to the dynamics between transcription 
factors and histones to regulate gene transcription. To better understand this process, I 
examined transcription factor binding to genomic DNA in the absence of histones, 
changes in chromatin in different growth conditions, and the relative contributions of 
DNA sequence and trans-acting factors to nucleosome stability in vivo. These 
experiments provide critical information into how the static DNA sequence can 
contribute to the dynamic transcription of genes in vivo. 
DNA CONTRIBUTIONS TO THE BINDING OF TRANSCRIPTION FACTORS 
AND HISTONES 
Transcription factors and histones both bind directly to DNA. The method of 
binding by each of these classes of proteins is quite dissimilar, but they compete with 
each other for access to DNA. Here, I briefly discuss the different mechanisms of binding 
for a selection of the transcription factor DNA binding domains including basic helix-
loop-helix, Cys2His2 zinc fingers, Zn(II)2Cys6 zinc fingers, basic leucine zippers, 
homeodomains, and AT hooks. I also discuss the DNA sequence contribution to histone 
binding. 
Basic helix-loop-helix proteins 
The basic helix-loop-helix (bHLH) family of transcription factors is one of the 
best characterized families of DNA binding proteins; members include c-Myc, n-Myc, 
MyoD, and Pho4. The helix-loop-helix domain regulates dimerization, while the basic 
domain targets the protein to a conserved sequence. bHLH proteins bind to a conserved 
DNA sequence termed the E-box (5’-CANNTG-3’) as either hetero- or homodimers 
(Murre et al. 1989a; Murre et al. 1989b). The crystal structure for bound MyoD reveals 
that the first alpha helix, which contains the basic region, lies in the major groove of 
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DNA. Both basic α-helices of homodimers make identical DNA contacts, while the 
second α-helices contribute to dimerization (Ellenberger et al. 1994; Ma et al. 1994).   
Despite the similarity in binding between different members of the bHLH family, 
proteins often play differing, non-overlapping roles in regulating gene transcription. Both 
Pho4 and Cbf1 bind to the same CACGTG consensus sequence in yeast, but neither is 
able to compensate for the loss of the other in vivo. A comparison of binding of the two 
proteins revealed that bases outside the core E-box motif are responsible for specificity of 
binding. Single amino acid changes are sufficient to alter the DNA-binding specificity of 
these proteins. In particular, Pho4 binding is inhibited by the presence of a thymine 
upstream of the CACGTG box (Fisher and Goding 1992). DNA sequence outside of the 
core E-box motif was also shown to be important for the targeting of c-Myc/Max 
heterodimers and Max-Max homodimers (Solomon et al. 1993). 
Zinc finger proteins 
Proteins containing so-called “zinc finger” domains use one or more zinc (Zn) 
ions to stabilize folded protein domains. Zn-finger proteins can interact with DNA, RNA, 
proteins, or other small molecules and come in several classes. Classification is 
determined by the structure of the folded domain and nearby loops. The three most 
common classes are Cys2His2, treble clef finger, and zinc ribbon.  
Cys2His2 is the best characterized of the zinc-finger classes. They are capable of 
binding to DNA as well as having RNA and protein interactions (Shastry 1996; Mackay 
and Crossley 1998). Cys2His2 zinc fingers were first characterized in the transcription 
factor TFIIIA, which contains 9 zinc finger domains (Brown et al. 1985; Miller et al. 
1985). The 30 amino acid residues which make up the zinc finger fold in the presence of 
zinc to form a compact ββα domain with a zinc ion between the two-stranded, anti-
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parallel β-sheet and the α-helix (Frankel et al. 1987; Parraga et al. 1988; Lee et al. 1989; 
Pavletich and Pabo 1991). DNA recognition and stable binding typically requires two or 
more tandem zinc fingers. Additional secondary structure typically supplements the 
protein’s ability to recognize a specific DNA sequence in the absence of multiple 
Cys2His2 zinc fingers (Wolfe et al. 2000). 
The ability of Cys2His2 to bind DNA has been extensively studied using Zif268, a 
mammalian transcription factor that was originally discovered in mice. Zif268 has three 
zinc fingers. Each finger binds to the major groove of the DNA and contacts four 
overlapping bases, but the majority of contact occurs on 3 bp on the primary strand of 
DNA. Binding of multiple zinc fingers causes the protein to wrap around the DNA. 
Binding of Cys2His2 zinc fingers appears to widen the major groove of DNA and alters 
the DNA conformation to a structure that is distinct from other DNA conformations, but 
most closely resembles the B-form (Wolfe et al. 2000). 
Fungi contain an additional class of zinc finger domains, called the Zn(II)2Cys6 
class. This group contains over 80 known or predicted transcriptional regulators in yeast, 
including Gal4, the first protein characterized as belonging to this class (Pan and 
Coleman 1990), Leu3, and Hap1. Six cysteine residues are coordinated by two zinc(II) 
ions, resulting in a clover-leaf shaped domain (Gardner et al. 1991; Pan and Coleman 
1991). Two cysteine residue repeat units, each containing a CX2CX6C motif, are 
separated by six residues and form short α-helices (Baleja et al. 1992; Kraulis et al. 1992; 
Marmorstein et al. 1992). The zinc(II)-binding cluster contacts 3 bp in the major groove 
of DNA (Marmorstein et al. 1992). The Zinc(II)2Cys6 domain specifies binding to a DNA 
sequence with conserved terminal trinucleotides CGG and CCG. The length and 
7 
 
specificity of the internal nucleotides is specific to the individual proteins (Todd and 
Andrianopoulos 1997). 
Basic leucine zipper domains 
Transcription factors containing basic leucine zipper (bZIP) motifs are found in 
fungi, plants, and animals. Examples of bZIP containing proteins include AP-1 fos/jun 
and the CREB proteins in humans as well as Gcn4 in yeast. DBDs of bZIP proteins 
generally contain 60-80 amino acids that include two separate subdomains: a leucine 
zipper that mediates dimerization and a basic region which makes contact with the DNA 
(Pabo and Sauer 1992). The basic region is thought to be largely disordered prior to 
complex formation; once in complex with DNA, the region forms well-structured α-
helices (Patel et al. 1990; Weiss et al. 1990; Santiago-Rivera et al. 1993). Evidence 
suggests that the paired basic regions that result from dimerization bind symmetrically in 
the major groove of DNA (Nye and Graves 1990). Evidence suggests that bZIP binding 
may alter the conformation of the double-helix or induce some degree of bend (Kerppola 
and Curran 1991b; Kerppola and Curran 1991a; Patel et al. 1994; John et al. 1996; Sitlani 
and Crothers 1996). If true, this may affect the ability of other proteins and histones to 
bind to surrounding DNA (Hagerman 1996).   
Homeodomains 
Homeodomains are a highly conserved class of DNA binding domains. Perhaps 
the most famous members of the homeodomain family of transcription factors are the 
Hox genes, which regulate patterned development in metazoans. Homeodomains are 
made up of 60 amino acids that, upon binding to DNA, fold into three α-helices and a 
flexible N-terminal arm (Qian et al. 1989; Phillips et al. 1991; Billeter et al. 1993). The 
third α-helix of the homeodomain binds along the major groove and the N-terminal arm 
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binds to the adjacent minor groove (Wolberger 1996). Homeodomains are capable of 
binding as monomers but are frequently found as part of heterodimers in vivo (Wilson 
and Desplan 1995).  
Homeodomain proteins can interact with a variety of other protein classes to 
regulate transcription. For example, the protein Pho2 in yeast is a heterodimer that binds 
to DNA with relatively low sequence affinity (Brazas and Stillman 1993) and binds a 
fairly non-specific consensus sequence of ATTA or TAAT (Arndt et al. 1987; Brazas and 
Stillman 1993; Barbaric et al. 1998). Pho2 has been shown to interact with three different 
proteins to regulate three different transcriptional responses. Pho2 and Pho4 bind 
cooperatively to regulate transcription of genes in response to low phosphate (Barbaric et 
al. 1996; Barbaric et al. 1998). Pho2 and Swi5 cooperate in the regulation of  genes 
responsible for the G1/M transition and the HO gene (Brazas and Stillman 1993). In 
cooperation with Bas1, Pho2 regulates genes in the purine and histidine biosynthesis 
pathways (Tice-Baldwin et al. 1989; Daignan-Fornier and Fink 1992). Combinatorial 
binding of homeodomain proteins in concert with other transcription factors increases the 
binding specificity of the relatively non-specific DNA binding of homeodomain DBD. 
AT hook domains 
AT hooks are conserved protein domains that are highly disordered in solution but 
form a flat, crescent shaped configuration when bound to the minor groove of AT-rich 
DNA (Reeves and Nissen 1990; Evans et al. 1995; Huth et al. 1997). AT hooks were first 
characterized in HMGA proteins, but they have since been found in a large number of 
other proteins, including transcription factors and chromatin remodeling complexes 
(Aravind and Landsman 1998). HMG proteins are targeted to specific DNA structures, 
rather than sequences (Reeves 2001). AT hooks are believed to affect chromatin structure 
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and to act as accessory domains to help other DBDs (either within the same protein or in 
another protein) bind more efficiently to the DNA (Thanos and Maniatis 1992; Strick and 
Laemmli 1995; Aravind and Landsman 1998).   
Histone proteins 
Like AT hook domains, histone proteins do not have a consensus sequence. 
Instead, the physical properties of given DNA sequences impart differential affinities for 
incorporation into nucleosomes. In order to form a nucleosome, the DNA double helix 
must bend tightly to form approximately two turns around the histone core. The amount 
of flexibility in the DNA double helix to obtain this degree of bend contributes to the 
sequence-dependency of nucleosome formation (Richmond and Davey 2003). Any DNA 
sequence can be incorporated into a nucleosome, but there is a wide range of affinity for 
nucleosome formation. Certain 5-mers, and especially poly(dA:dT) tracts greater than 10 
bp long, are preferentially excluded from nucleosome formation (Iyer and Struhl 1995; 
Suter et al. 2000; Anderson and Widom 2001; Yuan et al. 2005; Bao et al. 2006; Lee et 
al. 2007; Field et al. 2008; Mavrich et al. 2008; Kaplan et al. 2009).  
The nucleosome disfavoring properties of poly(dA:dT) tracts have traditionally 
been assumed to be due to an inherent stiffness of the sequence; more advanced studies 
of the flexibility of the sequence have failed to detect significantly lower flexibility of the 
sequence (Segal and Widom 2009). Interestingly, tracts of poly(dG:dC) also exhibit 
similar properties to poly(dA:dT) tracts (Iyer and Struhl 1995).  
Nucleosome favoring sequences display a 10 bp periodicity of AA/AT/TT and 
GG/GC/CC di-nucleotides with a 5 bp offset (Satchwell et al. 1986; Olson et al. 1998; 
Lee et al. 2007). This pattern may allow for expansion and contraction of the major 
groove, respectively; in turn, this mutability of the major groove may facilitate bending 
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of the DNA double helix around the histone core. Long tracts of poly(dA:dT) and 
poly(dG:dC) may interfere with the ability of the major groove to expand and contract, 
preventing efficient packaging of the DNA into a nucleosome.  
BOTH 1- AND 3-DIMENSIONAL DIFFUSION CONTRIBUTE TO 
TRANSCRIPTION FACTOR TARGETING 
A transcription factor’s DBD can provide clues as to how and where a 
transcription factor will bind, but the transcription factor must still locate that sequence 
among the millions of base pairs that make up the genome. This process, termed 
facilitated diffusion, is generally thought to occur via a combination of two methods: (i) 
three dimensional (3D) diffusion of the protein through the nucleus and (ii) one 
dimensional (1D) sliding of the protein following non-specific contact with the DNA 
molecule (Berg and Blomberg 1976; Berg and Blomberg 1977). Energy predictions of 
transcription factor binding suggest that rapid localization of a rigid protein with strong 
binding is impossible; altering the predictions to fit a model where protein binding and 
folding are connected predicts both fast searching and strong binding (Slutsky and Mirny 
2004). As previously noted, many DBDs only exhibit strong folding when bound to 
DNA. This suggests that the lack of solid structure in the absence of DNA contributes to 
rapid, specific binding. 
Using the BbvCl restriction enzyme, Gowers et al. demonstrated that DNA 
binding proteins stay associated with the DNA (“slide”) over distances less than 30 bp 
and dissociate (“jump”) distances greater than 30 bp (Gowers et al. 2005). Sliding has 
also been observed in other systems, including RNA polymerase in E. coli (Kabata et al. 
1993) and LacI (Wang et al. 2006; Elf et al. 2007). Sliding is thought to reduce the 
amount of time needed to sample the 3D space of the nucleus. However, a recent 
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statistical analysis suggests that 1D sliding does not significantly reduce the noise of 
protein-DNA binding interaction in 3D space (Tkacik and Bialek 2009). 
Work on protein-DNA interaction timing has focused primarily on eukaryotic 
systems. To date, no studies examining the kinetics of transcription factor binding to 
chromatinized DNA have been carried out. Based on data in eukaryotes that suggest that 
sliding only occurs up to 30 bases under physiological salt levels (Gowers et al. 2005), it 
is likely that transcription factors can bind to the linker regions between nucleosomes and 
then slide along them before falling off and binding elsewhere in the genome. 
Nucleosome occlusion of DNA may also help transcription factor binding kinetics by 
reducing the amount of DNA available for non-specific binding and sampling. 
TRANSCRIPTION FACTORS AND CHROMATIN COMPETE FOR ACCESS 
TO DNA 
Transcription factor binding is limited by the kinetics of binding site recognition, 
but is also limited by the kinetics of accessibility of the sequence. The Workman lab 
demonstrated that nucleosomal DNA can be bound by transcription factors without loss 
of the nucleosome in the form of a ternary complex. Binding of multiple factors increases 
the chance of nucleosome loss, and transcription factor binding to nucleosomal DNA in 
the presence of nucleoplasmin leads to a loss of the nucleosomes. This suggests that 
nucleosome loss during transcription factor binding occurs in trans, not cis (e.g., 
nucleosome sliding) (Owen-Hughes and Workman 1996).  
Transcription factors are capable of binding to nucleosomal through the dynamic 
process of nucleosome “breathing”, or unwrapping. The Widom lab has demonstrated 
that DNA can unwrap from nucleosomes at physiological conditions in vitro sufficiently 
to allow for binding of passive DNA binding proteins (Li and Widom 2004). Following 
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nucleosome invasion, these proteins may then recruit ATP-dependent chromatin 
remodelers, such as Isw2 or SWI/SNF, to further regulate nucleosome position and 
stability (Li and Widom 2004). DNA unwrapping from nucleosomes occurs roughly 
every 250 ms, and DNA remains unwrapped for between 10 and 50 ms, suggesting that 
the primary hindrance of passive binding and RNA Polymerase progression through 
nucleosomes is re-wrapping of DNA, not unwrapping (Li et al. 2005). 
The stability of a nucleosome can also be influenced by post-transcriptional 
modifications (PTMs) of the histone proteins. Acetylation of histone proteins’ N-terminal 
tails is associated with gene activation. Deletion of the N-terminal tail of any histone 
protein’s tail in isolation is non-lethal and mimics acetylation phenotypes (Schuster et al. 
1986). A comparison of site exposure constants in nucleosomes revealed that removal of 
nucleosome tails results in a small, but significant, increase in exposure times for 
nucleosomal DNA (Polach et al. 2000), suggesting that acetylation may increase DNA 
accessibility via nucleosome unwrapping rates. 
HISTONE MODIFICATIONS AND VARIANTS CONTRIBUTE TO 
TRANSCRIPTION REGULATION 
Nucleosomes are highly modifiable. In addition to incorporation of a number of 
histone variants in place of canonical histones, the residues on the N-terminal tails of 
histones as well as select residues in the globular domain are susceptible to post-
translational modifications (PTMs). A wide variety of PTMs are possible, including 
acetylation, methylation, phosphorylation, ubiquitylation, sumoylation, ADP-
ribosylation, proline isomerization, citrullination, butyrylation, propionylation, and 
glycosylation (Chen et al. 2007; Kouzarides 2007; Sakabe et al. 2010). In 2000, these 
modifications were proposed to constitute a histone “code” that helps regulate gene 
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expression (Strahl and Allis 2000). Attempts to break this code have led to numerous 
studies of histone PTMs with the result that more and more histone modifications are 
being discovered every year. 
Histone modifications have been shown to be important in processes such as 
transcription, DNA replication, and DNA repair. Acetylation of lysine residues 
neutralizes the positive charge of the histone tail and can affect chromatin compaction; 
methylated lysine and arginine residues act as recognition sites for a variety of different 
protein domains including chromodomains, tudor domains, PHD fingers, and WD40 
repeats. Proteins which interact with PTMs have been termed “writers”, “erasers”, and 
“readers” based on their role in laying down or removing modifications or recognizing 
them (Gardner et al. 2011). Histone PTMs and their writers, erasers, and readers help 
contribute to the overall idea of a histone code, or language that influences the chromatin 
landscape and usage of DNA. I will focus on their role in transcription. 
Hypoacetylation is a requirement and characteristic of silent heterochromatin 
Chromatin can be characterized as one of two forms: heterochromatin or 
euchromatin. Most of the yeast genome is packaged into euchromatin, which is more 
open and permissive of transcription. Heterochromatin in yeast is primarily found at 
telomeres and silent mating loci and is generally tightly compacted and non-transcribed. 
Establishment of heterochromatin relies on the Sir proteins (Sir2, Sir3, and Sir4) and the 
transcription factors Rap1 and Abf1, as well as the origin of replication complex (ORC). 
Rap1, Abf1, and ORC act as recruiters of the Sir complex. Once there, Sir3 and Sir4 bind 
to deacetylated histone tails of H3 and H4 (Reviewed in Rusche et al. 2003). Sir2 then 
binds and deacetylates H3 K9 and K14 and H4 K16 on adjacent nucleosomes to allow for 
the spreading of the Sir proteins (Imai et al. 2000).  
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Heterochromatin is characterized by hypoacetyaltion of the region, in part due to 
Sir2 (Rusche et al. 2003). Acetylation has been shown to disrupt compaction of 
chromatin into a 30 nm fiber (Shogren-Knaak et al. 2006; Robinson et al. 2008). 
Hypoacetylation is necessary at heterochromatin regions to promote DNA compaction 
and create an unfavorable environment for transcriptional elongation. Acetylation of H3 
K56 has been shown to be required for elongation of RNA Polymerase II through 
heterochromatin packaged DNA (Varv et al. 2010), suggesting that gene silencing in 
heterochromatin likely is a factor of the inaccessible nature of the chromatin packaging.  
Acetylation as a transcriptional activator 
Acetylation and methylation were the first proposed histone modification marks 
(Allfrey et al. 1964). In the almost 50 years since, our understanding and knowledge of 
histone modifications has increased dramatically. While there are numerous types of 
marks, each associated with different processes and residues, I will primarily focus on 
lysine acetylation and methylation and their impacts on the transcription of yeast genes.  
There are 17 known or suspected histone acetyltransferases (HATs) in yeast, 
including Gcn5 and Esa1, which are part of the SAGA and NuA4 HAT complexes, 
respectively. HATs appear to be capable of acetylating multiple lysines on multiple 
histone tails. For instance, Gcn5 is capable of acetylating both H3 and H2B, while Esa1 
appears to act primarily on H4 and H2A (Suka et al. 2001). Acetylation may aid in 
activation of nucleosomes by preventing compaction of chromatin around the promoter 
region of genes into higher order chromatin structures which would block access of 
transcription factors and the transcriptional machinery to the DNA sequence (Tse et al. 
1998; Horn and Peterson 2002). Combinatorial analysis of eleven histone acetylation 
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marks revealed that groupings of hyper- and hypo-acetylated lysines are associated with 
biologically related genes (Kurdistani et al. 2004).  
In addition to direct effects from acetylation, acetylation of lysine residues on 
histone tails can also serve as recognition sites for other proteins. For instance, 
deacetylated H4 K16 is recognized by Sir3 in heterochromatin regions. Acetylation of H4 
K16 disrupts ISWI binding and heterochromatin formation in flies (Corona et al. 2002). 
Acetylated lysines can be recognized by the bromodomain protein domain, which is 
found in factors such as Gcn5, Taf1, and Bdf1 (Dhalluin et al. 1999; Jacobson et al. 2000; 
Ladurner et al. 2003; Matangkasombut and Buratowski 2003). 
Acetyl marks are removed by histone deacetylases (HDACs), including Rpd3. As 
with HATs, HDACs are generally non-specific in their deacetylation activities and 
capable of deacetylating multiple residues on different histone tails (Rundlett et al. 1996). 
Deletion of HDACs results in improper regulation of gene transcription and can cause 
cryptic initiation of transcription in the body of genes (for more information, see 
information on Set2 and H3 K36me2 below). 
Methylation as both a transcriptional activator and repressor 
Histone methylation has been documented on both lysine and arginine residues. 
Lysine residues may be mono-, di-, or tri-methylated. Arginine residues can also be 
mono-methylated, but they can also be symmetrically or asymmetrically di-methylated. 
Unlike acetylation, histone methyltransferases (HMTs) are generally histone and residue 
specific. Methyl marks can be either activating or repressive (Bannister and Kouzarides 
2005). 
H3 K4, K36, and K79 methylation have all been associated with active 
transcription. Relatively little is known about H3 K79 methylation, though it is suspected 
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to play a role in preventing the spread of heterochromatin (van Leeuwen et al. 2002). H3 
K4 and K36 methylation are found in the body of actively transcribed genes and are 
thought to play a role in transcriptional elongation. Dot1 is responsible for K4 
methylation in yeast; K4 tri-methylation is associated with the 5’ ends of genes and the  
initiating form of RNA Pol II and may play a role in helping recruit chromatin 
remodelers (Sims and Reinberg 2006; Kirmizis et al. 2007). K36 is methylated by the 
HMT Set2, which is associated with the elongation form of RNA Pol II (Strahl et al. 
2002; Schaft et al. 2003). K36 methylation recruits the histone deacetylase Rpd3 to reset 
chromatin in the wake of transcription (Keogh et al. 2005; Rao et al. 2005). In the 
absence of Set2, nucleosomes in gene bodies remains hyperacetylated and cryptic 
transcription initiation in the body of genes is seen (Li et al. 2007; Lickwar et al. 2009). 
Methylation of H3 K9 and K27 as well as H4 K20 has been associated with 
repression of transcription. H3 K9 silences genes at both heterochromatin and 
euchromatin promoters through the recruitment of additional methylating enzymes and 
HP1 (heterochromatin protein 1) in flies and mammals (Kouzarides 2007). Methylation 
of H3 K9 has also been found to be associated with actively transcribed genes and is 
rapidly removed following gene repression (Vakoc et al. 2005). H3 K27 methylation is 
thought to help regulate silencing of the HOX genes, silencing on inactive X 
chromosomes, and genomic imprinting in mammals (Kouzarides 2007). H4 K20 
methylation’s role in silencing is unclear, though it has recently been shown to be bound 




Like acetylation, histone methylation is a reversible process. The removal of 
methylation primarily falls to proteins containing a jumonji (JmjC) domain which 
catalyzes the removal of the methyl mark from acetylated lysines (Tsukada et al. 2006; 
Whetstine et al. 2006). The first histone demethylase discovered, Lsd1, does not contain 
the JmjC domain and is the only known histone demethylase to lack one (Shi et al. 2004; 
Bannister and Kouzarides 2011). 
Histone acetylation and methylation contribute to transcriptional activation and 
repression by modulating the compaction of the chromatin fiber and recruitment of 
factors capable of recognizing the altered surface structure of modified histones.  These 
modifications provide a way to alter the kinetics of histone-DNA dynamics as well as 
“landmarks” in the genome to aid in protein localization. While it is unclear whether or 
not these modifications constitute a concrete code that regulates gene expression, it is 
clear that they contribute to the dynamic nature of transcription. 
Incorporation of histone variants contributes to nucleosome specialization 
Under certain circumstances, alternate versions of the canonical histone proteins, 
called histone variants, are incorporated into the nucleosome in place of the standard 
protein. Yeast contains just two histone variants: Cse4 (CENP) and Htz1 (H2A.z). 
CENP-A is an H3 variant that is incorporated exclusively at centromeres (Meluh et al. 
1998; Ranjitkar et al. 2010). H2A.z is an H2A variant that plays a role in blocking the 
spread of heterochromatin and regulating transcription (Santisteban et al. 2000; 
Meneghini et al. 2003). H2A.z in yeast has a slightly different structure than in 
metazoans (Suto et al. 2000; White et al. 2001). It also appears to play a different role in 
regulating transcription. H2A.z is typically associated with active promoters in 
metazoans, but has been detected primarily at inactive promoters in yeast. In yeast, it is 
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believed to help poise promoters for activation, as activation of genes is disrupted in the 
absence of H2A.z (Santisteban et al. 2000; Adam et al. 2001; Larochelle and Gaudreau 
2003). H2A.z is primarily associated with the +1 and -1 nucleosomes flanking the 
nucleosome free region upstream of genes (Zhang et al. 2005) and is deposited by the 
Swi2/Snf2-related ATPase, Swr1 (Mizuguchi et al. 2004). H2A.z can be post-
transcriptionally modified like canonical histone proteins by the NuA4 complex (Keogh 
et al. 2006). Acetylated H2A.z is associated with actively transcribed genes (Keogh et al. 
2006; Millar et al. 2006).    
ATP-DEPENDENT CHROMATIN REMODELERS AID IN NUCLEOSOME 
POSITIONING 
While DNA sequence contributes to both nucleosome position and occupancy 
(Segal et al. 2006; Field et al. 2008; Kaplan et al. 2009), it is not sufficient to fully 
establish the in vivo position of  nucleosomes (Zhang et al. 2009). In vivo, ATP-
dependent chromatin remodelers, such as SWI/SNF and ISWI, help regulate nucleosome 
position. The SWI/SNF family of remodelers position nucleosomes through sliding and 
ejecting nucleosomes (Lusser and Kadonaga 2003). Several SWI/SNF remodelers are 
capable of interacting with acetylated nucleosomes via a bromodomain and are 
implicated in promoter activation (Narlikar et al. 2002). ISWI remodelers, such as Isw2, 
are involved in positioning nucleosomes, but are not disruptive of occupancy. Analysis of 
nucleosome positions in wildtype and ISW2-deletion strains revealed that Isw2 regulates 
nucleosome positioning at both the 5’- and 3’-ends of genes (Whitehouse and Tsukiyama 
2006). It was recently shown that Isw1 functions primarily in gene, possibly due to the 
ability to recognize histone methylation patterns, specifically H3 K79 tri-methylation 




Encoding instructions for all possible situations a cell may face on a single 
genome presents a challenge to cells. The cell needs to express needed proteins, while 
repressing those that are not useful or perhaps even harmful in the current situation. To 
do this, cells selectively regulate transcription of genes. This is partly accomplished 
through DNA-encoded nucleosome occupancy surrounding the promoters of genes. Yeast 
contain relatively few genes in a compact genome, and yeast DNA encodes for an open 
chromatin state upstream of the most commonly used genes (Field et al. 2009; Kaplan et 
al. 2009). In more complex genomes, where only a small subset of genes are transcribed 
in any given cell, the default chromatin state of the genome appears to be closed (Tillo et 
al. 2010). This reduces the energetic cost of the default state of gene expression. 
DNA sequence establishes a baseline for chromatin; this baseline is further 
modified by histone PTMs such as acetylation and methylation, histone variants such as 
H2A.z, and ATP-dependent chromatin remodelers. These factors are used in combination 
to promote increased or decreased accessibility of the DNA to regulatory proteins and the 
transcription machinery. DNA regulatory proteins bind directly to the DNA using DNA 
binding domains. While the precise method of binding varies, nearly all bind via the 
major groove of the DNA double helix.  
When packaged into chromatin, the major groove of DNA is largely inaccessible 
due to the bend required to curve around the histone core and the numerous interactions 
between the histone proteins and the DNA itself. This inhibits interactions with other 
DNA binding proteins, such as transcription factors. DNA incorporated into nucleosomes 
periodically unwraps briefly from the histone core, and this unwrapping provides an 
opportunity for factors to bind nucleosomal DNA. This complex of DNA, histone, and 
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DNA-binding protein can be maintained, or trans-acting factors can facilitate removal of 
the nucleosome, leaving just the DNA and DNA binding protein in complex. 
The roles of DNA sequence, transcription factor binding, and nucleosome 
occupancy have primarily been examined independent of each other. My research focuses 
on examining how these three factors interact with each other in order to better 
understand the in vivo implications of their individual contributions. I used a combination 
of in vitro transcription factor binding (DIP-chip), in vivo chromatin mapping in multiple 
growth conditions, and a histone-depletion system that identifies the in vivo effectors of 
nucleosome stability and position to determine the relative contributions of chromatin 
and DNA sequence to transcription factor binding. The results suggest that DNA 
sequence plays a substantial role in encoding transcription factor binding independent of 
chromatin, but the contribution is mediated in a factor-specific fashion by nucleosome 
occupancy. Nucleosome occupancy is mediated by DNA sequence but is further modified 
by histone PTMs and chromatin remodelers to induce instability of nucleosomes in the 
promoter region and stability of nucleosomes found in the gene body itself. 
Chapter 2  
SEQUENCE-BASED TARGETING OF TRANSCRIPTION FACTORS 
INTRODUCTION 
S. cerevisiae has a long history as a model organism. However, at the time I began 
my graduate career in 2004, only approximately 50% of the DNA binding proteins had 
characterized consensus sequences. Even now, nearly 30% of yeast DNA-binding 
proteins have no known DNA sequence specificity (Badis et al. 2008). This makes 
understanding the role of the protein in the cell and predicting what genes may be 
affected by binding extremely difficult. 
Yeast transcription factors’ distributions in vivo have been studied in a variety of 
growth conditions (Harbison et al. 2004; MacIsaac et al. 2006). However, in vivo binding 
studies using chromatin immunoprecipitation with microarray analysis (ChIP-chip) 
require that the protein be expressed and bound in the conditions the investigator is 
examining. The protein must also either be tagged or recognized by an antibody; in yeast 
a library exists with all proteins TAP-tagged, which allows for easy isolation of any given 
protein (Ghaemmaghami et al. 2003). In other organisms, such as Drosophila, mouse, 
and humans, it can be much more difficult to tag proteins or raise specific antibodies 
against the protein of interest.  
 As a result of these difficulties, scientists often rely upon determination of DNA 
binding specificity either indirectly through expression analysis or directly via in vitro 
techniques such as of cloning, EMSA, and SELEX binding experiments. The DNA 
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binding motif can then be used to scan the genome for potential binding sites that may 
indicate putative regulatory targets. The typical transcription factor binds a 5 to 15 bp 
long DNA sequence. Scanning the genome for this sequence poses a problem, however, 
as even in the relatively small, compact yeast genome these sequences can occur 
thousands of time by chance. Transcription factors typically bind dozens or at most a 
couple hundred of these potential binding sites in vivo. In addition, transcription factors 
have been shown to make use of lower affinity sites in vivo (Buck and Lieb 2006; Lam et 
al. 2008). Therefore, computational prediction of binding by DNA sequence alone likely 
results in numerous false positive targets.  
 A new in vitro technique, termed DNA Immunoprecipitation (DIP), has recently 
been developed and characterized (Liu et al. 2005; Liu et al. 2006). This technique 
combines purified, genomic DNA and purified recombinant protein and allows the 
protein to bind the DNA before re-purifying the protein and the associated DNA 
fragments. Enrichment of DNA fragments can be determined by comparison to input 
DNA, in this case via microarray analysis (DIP-chip). This technique provides two key 
pieces of information about the proteins examined: (1) What is the preferred DNA 
sequence for binding and (2) Where in the genome does the protein bind in the absence of 
any positional cues beyond DNA sequence? The information provided by (2) is of 
particular interest as no other technique can currently provide that information. 
 Leu3 is a zinc-finger transcription factor that regulates branched-chain amino acid 
synthesis in yeast (Friden and Schimmel 1988; Zhou et al. 1990; Mamane et al. 1998; 
Wang et al. 1999). It was used for the initial development of DIP-chip. Comparison of 
Leu3 DNA binding domain (Leu3DBD) binding in vivo and in vitro revealed that Leu3 
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bound an expanded and only partially overlapping set of sites in vitro. By weighting the 
in vitro binding sites with low-resolution nucleosome occupancy data (Lee et al. 2004), 
the authors were able to improve their ability to predict in vivo binding (Liu et al. 2006). 
 We wanted to expand the DIP-chip system to additional proteins and compare the 
in silico, in vitro, and in vivo binding of proteins to identify the contribution of DNA 
sequence to in vivo transcription factor binding. A better understanding of how 
transcription factors interact with the genome in the absence of additional positional cues 
would allow us to more accurately predict in vivo binding from genomic sequence and a 
given protein’s DNA binding specificity. 
 Initial attempts to determine in vitro binding specificity used low-resolution yeast 
microarrays covering the whole genome at an average resolution of 1kb (Liu et al. 2005; 
data not shown). However, low success rates at detecting significant in vitro binding and 
the advent of commercially available, higher resolution yeast microarrays led us to 
examine a limited number of proteins via DIP-chip using microarrays which covered the 
genome at 65 bp resolution. We examined the in vitro binding of 7 yeast transcription 
factors (Cbf1, Leu3, Pho2, Pho4, Rap1, Rox1, and Swi5) and compared their binding 
patterns to those seen in vivo. We noted that in all cases transcription factors 
preferentially bound to consensus sequences occurring in promoters. In addition, 
comparison of binding site usage at sites in vitro and in vivo allowed us to determine that 
transcription factor binding in vivo does not preferentially use the highest affinity 
consensus sequences in the genome. 
Comparison of in vitro and in vivo binding suggested that the role of DNA 
sequence during transcription factor binding in vivo is individualized for each protein 
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with general trends observable that correspond to the biological role of that protein. 
Transcription factors previously shown to be associated with chromatin remodeling (Cbf1 
and Rap1) showed a greater connectivity between DNA sequence and in vivo binding. 
The proteins that have been shown to be localized outside the nucleus when inactive 
(Pho4 and Swi5) also showed increased dependence on DNA sequence. Taken together, 
we propose that DNA binding affinities of transcription factors have evolved to establish 
an individualized dependence on DNA consensus sequence strength based upon the 
distribution and role of the protein in the cell. 
RESULTS 
Sequence specificity of transcription factors are similar in vitro and in vivo 
In vitro binding experiments using a maltose-binding protein (MBP) tagged 
version of the Leu3 DNA binding domain showed that MBP-Leu3DBD binds DNA in 
vitro and in vivo with an indistinguishable sequence affinity compared to the full length 
protein (Liu et al. 2005). While the sequence specificities were quite similar, the number 
of loci bound was higher in vitro, and these targets showed a partial, but not complete, 
overlap with in vivo targets (Liu et al. 2006). We were interested in expanding the DIP-
chip technique to additional proteins in order to (1) determine the DNA-sequence 
specificity of the majority of yeast transcription factors and (2) compare in vitro and in 
vivo binding patterns. 
This project was undertaken in collaboration with the Hughes lab at the 
University of Toronto. The Hughes lab generated a library of MBP-DBD-myc tagged 
clones under control of the X-gal promoter in E. coli using the pMAGIC cloning system 
with the final recipient plasmid being a pMAL-Magic vector. This allowed for the 
efficient creation of 139 yeast transcription factor DNA binding domain clones. Proteins 
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were expressed, purified, and used in DNA Immunoprecipiation experiments at a default 
concentration of 40 nM. The resulting isolated DNA was amplified, labeled, and 
competitively hybridized against genomic DNA on low-resolution microarrays.  
Arrays were analyzed using ChIPOTle to identify peaks of binding and the 
enriched regions were analyzed for overrepresented motifs. Over 30 proteins were tried, 
but motif identification proved difficult. Motifs were successfully identified for Cbf1, 
Ecm22, Msn2, Snf2, Upc2, Leu3, Pho4, and Ste12 (Table 2.1). However, the numerous 
failures, as well as the generally weak significance of motifs generated, led to questions 
over whether or not low-resolution microarrays were sufficient to detect the numerous in 
vitro binding events. 
We therefore compared binding on the low-resolution microarrays to 
commercially printed arrays with much higher resolution (65 bp compared to 1 kb). 
Seven proteins (Cbf1, Leu3, Pho2, Pho4, Rap1, Rox1, and Swi5) were used for high 
resolution DIP-chip. Motifs could be identified for each experiment that were both 
predictive of binding in the experiment by ROC-AUC and in agreement with previously 
published motifs for the protein in question (Figure 2.1). 
DNA motifs determined by ChIP-chip (in vivo) with 
full length proteins (Ter Linde and Steensma 2002; 
Harbison et al. 2004) were similar to those determined 
using DNA binding domains alone using DIP-chip (in 
vitro).  
  
Figure 2.1 DNA binding specificity in MBP-DBD 






Induce Purify DIP-chip Success Motif 
Arg81 Zn(II)2Cys6 Y Y 2 0 -- 
Cbf1 bHLH(1) Y Y 1 1 TCACGTG 
Ecm22 Zn(II)2Cys6 Y Y 1 1 TCGTATGCGG 
Fhl1 FH(1) Y Y 4 0 -- 




Y Y 2 1 ATAATATTAT 
Gln3 ZnF_GATA(1) Y N 0 0 -- 
Hms1 bHLH(1) Y Y 1 0 -- 
Leu3 Zn(II)2Cys6 Y Y 3 3 CCGGTACCGG 
Mcm1 MADS(1) Y N 0 0 -- 
Mig1 Zn Cys2His2(2) Y Y 1 0 -- 
Msn2 Zn Cys2His2(2) Y Y 1 1 CCGGTACCGG 
Msn4 Zn Cys2His2(2) Y N 0 0 -- 
Pho2 Homeodomain Y Y 2 0 -- 
Pho4 bHLH(1) Y Y 3 2 CACGTG 
Rap1 SANT(1) Y N 0 0 -- 
Rlm1 MADS(1) Y Y 1 0 -- 
Sko1 bZIP_1(1) Y Y 1 0 -- 
Snf2 AT_hook (2) Y Y 1 0 ACCCATAATG 
Ste12 ?? Y Y 3 1 ACCAAAT 
Sum1 AT_hook (2) Y Y 1 0 -- 
Sut1 Zn2-Cys6 Y Y 1 0 -- 
Swi4 ?? Y Y 1 0 -- 
Swi5 
AT_hook(1) &  
Zn Cys2His2(2) 
Y Y 1 0 -- 
Thi2 Zn(II)2Cys6 Y Y 1 0 -- 




Y Y 1 0 -- 
Yhp1 Homeodomain Y Y 1 0 -- 
Yox1 Homeodomain Y Y 1 1 CCGGTACCGG 
Table 1 Low resolution DIP-chip successes and failures. 
29 transcription factors were selected for DIP-chip analysis and testing. Their ability to 
be induced and purified, as well as the number of attempted experiments and the number 
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Preferential binding at promoters in vitro
Sequence information not captured by position weight matrices targets transcription 
factors to the promoter regions of the genome 
Transcription factor’s sequence specificity appeared unchanged when comparing 
the in vitro binding specificity of MBP-tagged DBDs to previously identified in vivo 
motifs (Ter Linde and Steensma 2002; MacIsaac et al. 2006). Transcription factor 
binding occurs almost exclusively at promoter regions in vivo. However, as previously 
mentioned, the sequence-specific motifs bound by transcription factors are found 
throughout the genome. We wanted to know if the sites bound in vitro were the same as 
those bound in vivo.  
We scanned the genome for all potential binding sites using the best-fit PWMs 
identified by BioProspector or MDScan as input for Clover (Liu et al. 2001a; Liu et al. 
2002; Frith et al. 2004). We compared the number of potential binding sites that occurred 
in promoter regions to the number of actual in vitro binding events that were detected in 
promoters (Figure 2.2). We noted increased promoter-specificity in all cases. This 
suggests that DNA-sequence alone is capable of preferentially targeting transcription 
factors to the promoter regions of the genome.  
The percentage of consensus sequences 
matches that occurred in a promoter was 
compared to the number of in vitro binding 
sites occurring promoters. In all cases 
binding was more likely to occur in 





Figure 2.2 Transcription factors 




Two possible explanations for a preferential targeting of transcription factors to 
promoter regions of naked, genomic DNA stand out as being most likely. The first is that 
the assumptions underlying the creation of position-weight matrices fail to accurately 
capture the full range of sequence information provided by sequence alignment. For 
instance, PWMs assume that the frequency of a given base in any given position is 
independent of the bases surrounding it (Schneider and Stephens 1990). PWMs are an 
improvement over straight consensus sequences in that they allow for variable 
information content at any given base; however, they fail to capture all of the sequence 
information contained in a list of bound sequences. This information that is not captured 
may explain why we see preferential binding at promoter regions. Perhaps similar 
sequences occurring elsewhere in the genome fail to contain the appropriate combination 
of information.  A second explanation is that the DNA surrounding a transcription 
factor’s binding site may be able to influence the likelihood of the transcription factor 
binding. The local flexibility of surrounding bases that are not contacted by the 
transcription factor may contribute to the total likelihood of binding any given locus in 
the genome. 
Transcription factors do not preferentially bind to the highest affinity sites in vivo 
 Despite a high degree of similarity in DNA sequence specificity, the overlap of 
loci bound in vitro and in vivo is not particularly high (Figure 2.3A). Rap1 shows the 
highest degree of overlap in vivo with in vitro bound loci (15%), while Cbf1 binds 10% 
of its in vitro targets in vivo. Cbf1 also binds 80% of its in vivo targets in vitro, suggesting 
that DNA sequence plays a significant role in determining which targets are bound in 
vivo. Leu3 has relatively few known in vivo binding loci (22) and binds almost all of 
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them in vitro. Despite the fact that Rap1 binds to the largest number of in vitro targets in 
vivo, only approximately 20% of its in vivo targets are bound in vitro (Figure 2.3B).   
Cbf1 and Rap1 have similar behaviors that enable the two proteins to regulate 
transcription. Both Cbf1 and Rap1 have been shown to have an effect on adjacent 
nucleosomes (Devlin et al. 1991; Kent et al. 1994; O'Connell et al. 1995; Kent et al. 
2004) and are abundant in yeast (Ghaemmaghami et al. 2003). This similarity raises the 
question of why Rap1 binds so few of its in vivo targets in vitro while Cbf1 binds a large 
number of them.  
Rap1 plays a role in telomere maintenance and binds a repeat found in the 
telomeric region (Klein et al. 1992; König et al. 1996). Indeed, inclusion of telomeric 
binding sites in motif finding for Rap1 results in a telomere-specific binding motif being 
picked up by the motif finding algorithms (data not shown). Therefore, it is likely that in 
the absence of other factors, Rap1 binds so strongly to the telomeres that it titrates out 
Rap1 levels, resulting in decreased binding at other loci throughout the genome. 
Since Rap1 has been shown to bind to intermediate affinity sites in a conditional 
manner (Buck and Lieb 2006), we were curious whether or not the high affinity sites (as 
determined by relative enrichment in vitro) of other proteins were more or less likely to 
be used in vivo. High affinity sites have the advantage of stronger binding, but they are 
limited in their dynamic range of binding by that same strength. High affinity binding 
sites may act in a more binary fashion (on or off) as opposed to an analog regulation that 
would allow for a range of transcriptional effects.  
We compared the number of in vivo sites that overlapped with either the top 400 
or 100 in vitro binding sites. If strength of binding is a trigger for in vivo binding, then we 
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would expect the percentage of sites bound in vivo that are captured in vitro to stay the 
same. However, for the majority of proteins this does not appear to be true (Figure 2.3C). 
Instead we see that for nearly all proteins the percentage of sites bound in vivo drops 
nearly proportionally to the number of sites removed (4-fold). In fact, Rap1 shows a 6-
fold reduction in binding site overlap, consistent with the idea that Rap1 may 
preferentially use intermediate affinity sites. Rox1 showed only a 2-fold reduction in 
binding site overlap, and Swi5 showed no change in the number of binding sites which 
were bound both in vitro and in vivo with increased stringency on the in vitro site 
selection.  
(A) The majority of sites 
bound in vitro are not bound 
in vivo. (B) The majority of 
Cbf1 and Leu3 bindings 
sites bound in vivo are also 
bound in vitro. However, 
Pho2, Pho4, Rap1, Rox1, 
and Swi5 in vivo binding 
sites are lowly bound in 
vitro. (C) A higher 
percentage of in vivo 
binding sites are bound in 
the top 400 in vitro binding 
sites (light blue) than the top 100 (dark blue), suggesting that higher binding affinity is 
not associated with preferential binding in vivo. 
  
Swi5 and Pho4 binding are regulated in similar fashions. Both bind as 
heterodimer partners of Pho2 (Brazas and Stillman 1993; McBride et al. 1997; Barbaric 
et al. 1998; Bhoite and Stillman 1998). Both are exported to the cytoplasm in an inactive, 
phosphorylated form when not needed (Moll et al. 1991; Kaffman et al. 1994; Kaffman et 
Figure 2.3 The highest 
affinity binding sites are 




al. 1998). However, while high affinity Swi5 binding sites are used in vivo, Pho4 does not 
bind to its highest affinity binding-sites in vivo (Figure 2.3C). This may be due to 
differential contributions of Pho2 towards final in vivo binding site usage, or it may 
indicate that the dynamics of binding site utilization are individualized even among 
similar proteins and that these dynamics are based upon the role of the transcription 
factor. For instance, the M/G1 transition and G1 growth that Swi5 regulates may be 
successfully regulated in a binary fashion, while Pho4’s regulation of low-phosphate 
growth may require a response that can be fine-tuned to the amount of phosphate that is 
currently available (Kim and O'Shea 2008).  
DISCUSSION AND FUTURE DIRECTIONS 
Comparison of in vitro and in vivo binding suggests complex regulation of transcription 
factor binding in vivo 
We compared the in vivo and in vitro binding loci of seven different yeast 
transcription factors: Cbf1, Leu3, Pho2, Pho4, Rap1, Rox1, and Swi5. The results suggest 
a complicated dynamic between binding site affinity and both cooperative and 
competitive binding regulators. This dynamic is likely based, at least in part, on the 
transcription factor’s role in the cell and the individual characteristics that will allow the 
protein to function most efficiently. 
 Of the seven proteins, Leu3’s binding in vitro is the most straight-forward and had 
been previously characterized at low resolution. Leu3 is a lowly-abundant transcription 
factor (Ghaemmaghami et al. 2003) that binds as a homodimer to regulate branched-
chain amino acid synthesis, a house-keeping process in yeast (Friden and Schimmel 
1988). In vitro, it binds to the majority of its in vivo targets as well as additional binding 
sites which have not been shown to be bound in vivo. Inclusion of nucleosome occupancy 
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data improves our ability to predict binding suggesting that binding of Leu3 to its 
consensus sequence is at least in part regulated by nucleosome occupancy (Liu et al. 
2006; this study). 
 The remaining proteins are much more complex in their interactions and roles in 
the cell. Cbf1 and Rap1 are both highly abundant transcriptional regulators which play a 
role in regulating the transcription of a large number of genes (Ghaemmaghami et al. 
2003; Harbison et al. 2004; Buck and Lieb 2006; MacIsaac et al. 2006). Both proteins are 
capable of influencing local chromatin structure (Kent et al. 1994; O'Connell et al. 1995; 
Kent et al. 2004). Both Cbf1 and Rap1 regulate a variety of processes and have been 
shown to demonstrate condition-specific binding in vivo (Baker and Masison 1990; Cai 
and Davis 1990; Mellor et al. 1990; Shore 1994; Buck and Lieb 2006). This expanded 
and more complicated role in transcriptional regulation requires more complex roles of 
regulating transcription factor binding.  
Both proteins bind to significant percentages of their in vitro targets in vivo, 
suggesting that DNA sequence affinity plays a substantial role in binding site utilization. 
Indeed, Cbf1 binds the majority of its in vivo targets in vitro, suggesting that binding of 
Cbf1 in vivo may be more sequence dependent and somewhat less chromatin dependent. 
Rap1 binding is more complicated; Rap1 not only regulates transcription of genes but 
also plays a role in silencing telomeres (König et al. 1996). Rap1 was detected at 
extremely high levels at the telomeres in vitro, likely decreasing the amount of Rap1 
which was available for binding to non-telomeric loci. This may have resulted in an 
artificially low number of in vitro binding sites being detected. Repeating the experiment 
with a higher concentration of Rap1 may clarify if Rap1 behavior is similar to Cbf1. 
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 Neither Pho2, Pho4, nor Swi5 have been characterized as being capable of 
remodeling nucleosomes. Pho4 has been shown to be capable of competing for access to 
binding sites found in nucleosomal regions, a fact which is important to its ability to 
regulate genes in response to low-phosphate conditions (Svaren and Hörz 1997; Wippo et 
al. 2009). Pho4 binding sites are known to be located under well positioned nucleosomes 
during times of phosphate abundance (Almer and Horz 1986; Almer et al. 1986; Venter 
et al. 1994; Wippo et al. 2009). Pho2 is capable of binding with either Pho4 or Swi5 (as 
well as a third protein, Ace2) independently to regulate different pathways in the cell 
(Brazas and Stillman 1993; Barbaric et al. 1996; Barbaric et al. 1998; Bhoite and Stillman 
1998; McBride et al. 1999). Therefore, the fact that these proteins show low-levels of 
overlap between in vitro binding sites and in vivo ones is likely a result of decreased 
targeting information in vitro due to examining each member of the heterodimer complex 
separately. Despite this, Pho4 actually binds a relatively large percentage of its in vivo 
targets in vitro, suggesting that its ability to compete with nucleosomes may reduce the 
ability of nucleosomes to prevent binding when Pho4 is present in the nucleus (Figure 
2.3B). Despite the fact that Swi5 binds relatively few of its in vivo targets in vitro, those 
that are bound are bound strongly, suggesting that Swi5 likely binds strongly to available 
consensus sequences (Figure 2.3C). 
 These examples suggest that the relationship between DNA sequence and 
transcription factor binding are individualized for each protein based on the role that 
protein fulfills in the cell. Examination of the in vitro binding patterns of well 
characterized transcription factors allowed us to see how the balance between DNA 
sequence and in vivo binding is used to help regulate the protein’s function in vivo. This 
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information can provide a guideline for studying other, less well-characterized proteins 
binding in vitro and drawing conclusions about the role and regulation of the proteins in 
vivo. 
 One limitation of the analysis carried out here is that many of the proteins 
examined (Cbf1, Rap1, Pho4, Swi5) only bind under certain conditions in vivo. While we 
can speculate on the role of chromatin in regulating binding, there are currently no 
nucleosome occupancy maps available for the appropriate growth conditions. Additional 
nucleosome mapping in alternate growth conditions (such as amino acid starvation for 
Cbf1, stationary phase for Rap1, low phosphate for Pho4, and synchronized cell cycle 
transitions for Swi5) would allow for a better comparison as to how DNA sequence and 
nucleosome occupancy combine to regulate transcription factor binding in vivo. 
Bridging the gap between binding in silico and in vivo 
The initial goal for the DIP-chip collaboration with the Hughes lab was to 
generate a library of DNA binding specificities for nearly 200 DNA binding proteins, 
almost half of which had no known DNA specificity. However, the difficulties of 
expressing and purifying MBP-tagged proteins and the need for increased resolution to 
measure protein binding genome-wide required more resources than anticipated.  
An alternative approach, using the same DBDs but transferred to Gateway vectors 
containing the GST tag, was undertaken by the Hughes lab. GST-tagged proteins were 
purified and hybridized to protein binding microarrays which contained all possible 10-
mers. This proved to be a rapid, cost-effective way to determine the binding specificities 
of the proteins. DIP-chip data was used to supplement this information for two proteins 
which failed to work for PBM, Leu3 and Rap1 (Badis et al. 2008).  
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GST-Leu3DBD PBM results only yielded one half of the palindromic consensus 
sequence previously characterized. GST-Leu3DBD gave a similar result in pilot DIP-chip 
experiments aimed at establishing a GST-tagged version of the DIP-chip protocol (data 
not shown). This suggests that the GST tag may have inhibited homodimerization of the 
Leu3 protein. Rap1, on the other hand, binds a 10-13 bp long sequence and simply 
exceeded the designed parameters of the PBMs. 
 However, knowing the sequence specificity of a DNA binding protein is only the 
tip of the iceberg to understanding how the protein is regulated and functions in vivo. 
Recent advances in high throughput sequencing will allow for a more cost-effective high-
throughput application of DIP. Using multiplex sequencing, DNA isolated by DIP for six 
or twelve proteins could easily be sequenced in a single lane, at a cost of roughly $60-100 
dollars per protein. Proteins which were successfully found to purify and bind DNA as 
DBDs can be used for DIP-seq and increase the number of proteins with characterized 
genome-wide in vitro binding by 10-fold.  
 In addition, the wider-availability of sequencing makes add-back studies an 
attractive proposition. In vitro binding of proteins to reconstituted chromatin can be done 
to determine (A) the contribution of nucleosomes to binding site selection in the absence 
of other factors and (B) how transcription factors alter chromatin around them. These 
experiments are underway in the lab of Eran Segal and should provide important insight 
into the genome-wide molecular relationship between DNA, transcription factors, and 
chromatin. 
 Add-back experiments to study the role of heterodimer complexes and other 
cooperative binding proteins are also a viable option. The Pho2/Pho4/Swi5 system alone 
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provides an excellent opportunity to understand how the three proteins interact with each 
other and the genome. Addition of Swi5 to Pho2/Pho4 complexes or Pho4 to Pho2/Pho4 
complexes and re-purify one of the complex members would provide interesting insights 
into how these factors maintain their fidelity and DNA interactions in the face of multiple 
binding partners and flexible binding dynamics. 
 When the DIP-chip project was first initiated, genome-wide analysis of 
transcription factor binding directly was a costly and sometimes impossible proposition. 
Array technology was not sufficiently advanced to allow for whole genome arrays of 
larger genomes, and the amount of DNA needed for amplification was high enough that 
ChIP-ing lowly expressed proteins was not a viable option. As a result, the field relied 
heavily on DNA binding specificities to determine potential binding sites in vivo. The 
position weight matrix or consensus sequence of a protein would be used to scan the 
promoters of genes to detect potential binding sites. DIP-chip provided a way to bridge 
the gap between in silico predictions of binding and in vivo realities of binding.  
 With cheaper and more sensitive genome-wide detection methods like high-
throughput sequencing and the advent of the ENCODE and modENCODE consortiums, 
more and more binding events can be measured directly in vivo. However, the limitations 
of ChIP are not solely cost and sensitivity. Detection of binding in vivo is still limited to 
the conditions under which you assay binding and requires development of antibodies or 
tagged epitopes. DIP provides an important tool which can help us better understand the 
rules that regulate transcription factor binding and redefine our ideas of what biologically 
significant binding levels might be. By understanding the relationship between true 
potential binding events (as defined by binding in the presence of naked, genomic DNA) 
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and actual binding events, we will be better able to understand the factors which 
contribute to proper regulation of gene expression. 
Chapter 3  
CHROMATIN DYNAMICS AT CONDITIONALLY EXPRESSED GENES 
INTRODUCTION 
 DNA is packaged into nucleosomes by wrapping 147 bp of DNA around eight 
histone proteins consisting of an H3-H4 tetramer and two H2A-H2B dimers. The level of 
packaging across the genome varies based on factors such as the transcriptional status of 
nearby genes. Nucleosome positions across the yeast genome have been mapped 
extensively in standard laboratory growth conditions (Pokholok et al. 2005; Raisner et al. 
2005; Yuan et al. 2005; Hogan et al. 2006; Whitehouse and Tsukiyama 2006), but 
relatively little has been done to look at nucleosomes in alternate growth conditions. 
Nucleosomes are thought to play a role in transcriptional regulation in part by preventing 
binding of transcription factors and the transcription machinery (Almer et al. 1986; 
Venter et al. 1994; Mai et al. 2000; Sekinger et al. 2005; Yuan et al. 2005; Segal et al. 
2006). Mapping of nucleosomes in alternate growth conditions would provide additional 
information as to how chromatin and transcription are connected. 
Low-resolution nucleosome occupancy data alone has been shown to be nearly as 
predictive of transcription factor binding in vivo as DNA sequence (Liu et al. 2006). 
However, many transcription factors show condition-specific binding which is different 
than binding during growth on dextrose. For example, Pho4 showed a ROC AUC score 
below 0.5 when attempting to predict in vivo binding based on nucleosome occupancy, 
indicating that nucleosome occupancy did a worse job of predicting in vivo binding than 
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random (Liu et al. 2006). As Pho4 is known to only bind under conditions of low 
phosphate and to have nucleosomes positioned over its binding sites during times of 
sufficient phosphate availability, it would make sense that nucleosome occupancy during 
times of sufficient phosphate is an anti-predictor of Pho4 binding (Almer et al. 1986; 
Kaffman et al. 1994; Venter et al. 1994; Barbaric et al. 1996; Svaren and Hörz 1997; 
Wippo et al. 2009). 
 Recently, a paper was published which mapped chromatin before and after heat 
shock of S. cerevisiae. The authors found that nucleosome occupancy changes were fairly 
minimal and primarily limited to alterations of one or two nucleosomes in the promoters 
of genes, many of which were shown to be related to transcriptional changes 
(Shivaswamy et al. 2008; Shivaswamy and Iyer 2008). We were interested in expanding 
upon this and gaining a better understanding of how chromatin varied between different 
growth conditions.  
 In conjunction with the Widom lab, we used MNase digestion and high-
throughput sequencing (MNase-seq) to map nucleosome occupancies in yeast growing on 
three different carbon sources (dextrose, galactose, and ethanol). Nucleosome occupancy 
maps were compared between the three carbon sources as well as against genomic maps 
of in vitro nucleosome reconstitutions on whole chromatin generated by the Widom lab. 
We found that nucleosome occupancy in vivo was extremely similar in all carbon sources 






Global nucleosome occupancy is similar during growth on different carbon sources 
 Transcription factor binding and nucleosome occupancy are often thought to be 
antagonistic; nucleosome occupancy change have been shown to be necessary for 
conditional binding of transcription factors such as Pho4 and Rap1 (Almer et al. 1986; 
Venter et al. 1994; Buck and Lieb 2006). We were interested in how nucleosome 
occupancy changed across the genome in response to different carbon sources. We grew 
S. cerevisiae in liquid culture using either glucose (YPD), galactose (YPGal), or ethanol 
(YPEtOH) as a carbon source and collected cells for MNase digestions. In addition, the 
Widom lab created in vitro nucleosome occupancy maps by reconstituting nucleosomes 
on large fragments of genomic DNA by salt-gradient dialysis and MNase digesting the 
resulting chromatin. Mononucleosome fragments were submitted for high-throughput 
sequencing at the UNC HTSF, the resulting reads were extended to the average fragment 
size for the experiment, and the extended reads mapped to the sacCer1 version of the 
yeast genome.  
Nucleosome reads were normalized across the genome by dividing the number of 
reads covering each base by the average coverage for all bases in the genome and the 
resulting percentage was log transformed to yield data where the average occupancy of 
the genome as a whole was 0. The resulting nucleosome occupancy maps were compared 
and the overall correlation calculated (in vivo MNase-digestions done by Gossett and 
Fondufe-Mittendorf in the Lieb and Widom labs respectively, in vitro MNase-digestions 
done by Moore in the Widom lab, sequencing preparation done by Gossett in the Lieb 
lab, data analysis done by Kaplan in the Segal lab). 
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 Nucleosome occupancy in all three growth conditions was found to be quite 
similar with correlation coefficients above 0.9 for all in vivo occupancy maps. All three in 
vivo growth conditions were also found to be quite similar to in vitro reconstituted 
chromatin maps with correlation coefficients of approximately 0.75 Figure 3.1). 
Combined with other analysis, this led us to conclude that nucleosome occupancy is at 
least partially encoded at the DNA sequence level (Kaplan et al. 2009). 
 
Nucleosome occupancy 
maps generated in vitro 
or in vivo on glucose 
(YPD), galactose, or 
ethanol were compared. 
Nucleosome maps in vivo 
were found to be 
extremely similar, while 
in vitro occupancy 
showed a similar level of 
correlation with all in 
vivo experiments. 
 
Nucleosome occupancy decreases during condition-specific binding by transcription 
factors 
Despite the extreme similarity in nucleosome occupancy between carbon sources, 
there are known transcriptional differences. Condition specific transcription is at least in 
part due to conditional binding of transcription factors. To better understand the genome-
wide nucleosome changes associated with use of galactose and ethanol as carbon sources, 
Figure 3.1 In vivo 
nucleosome occupancy 




we compared nucleosome occupancy changes around known Gal4 and Adr1 binding sites 
in repressive (dextrose) and active (galactose and ethanol, respectively) conditions. 
Gal4 is a zinc-cluster protein that regulates galactose utilization genes in vivo. 
During repressive (non-galactose) conditions, it is bound to DNA in complex with Gal80. 
Gal4 remains bound at its consensus sequence in both its active and inactive forms. When 
galactose is present, Gal3 binds with Gal80 to relieve the repression of galactose-
responsive genes (for review, see Traven et al. 2006). GAL1 and GAL10 are two 
galactose-induced genes which are transcribed only in the presence of galactose. 
Activation of these genes is known to result in chromatin remodeling at this promoter 
(Lohr et al. 1987; Fedor and Kornberg 1989; Lohr and Lopez 1995; Lohr 1997).  
Adr1 is an activating, zinc-finger transcription factor that binds to its recognition 
site upstream of regulated genes. Binding of Adr1 has been shown to result in 
nucleosome positional changes (Di Mauro et al. 2002; Verdone et al. 2002). 
We compared normalized nucleosome occupancy in both activating and 
repressive carbon sources at previously identified transcription factor binding sites 
(MacIsaac et al. 2006). We found that nucleosome occupancy surrounding the Gal4 
binding sites showed a dramatic change following activation with loss of the 5’ 
nucleosome and a significant decrease in occupancy by the 3’ nucleosome (compare 
repressive YPD and activating YPGal in Figure 3.2A). By contrast, nucleosome 
occupancy at Adr1 was relatively unchanged. A small decrease in occupancy over the 
Adr1 binding sites can be seen along with a slight shift in the 3’ nucleosome (compare 




Figure 3.2 Nucleosome occupancy decreases at transcription factor binding sites 
decreases under activating conditions. 
We examined nucleosome occupancy at Gal4 (A) and Adr1 (B) transcription factor 
binding sites determined by ChIP-chip (MacIsaac et al. 2006) in both activating (YPGal 
and YPEtOH, respectively) and repressive (YPD) conditions. We found decreased 
nucleosome occupancy under activating conditions. 
 
DISCUSSION AND FUTURE DIRECTIONS 
Chromatin organization of yeast is similar in different growth conditions 
 A major challenge for any organism is differential gene expression. Differential 
gene expression is responsible for cell differentiation and adaptation to the environment. 
For example, the uni-cellular organism S. cerevisiae must adapt to different situations as 
carbon availability, temperature, salt stress, etc. Nucleosome occupancy mapping has 
focused on cells grown using dextrose as the carbon source (Lee et al. 2004; Yuan et al. 
2005; Ioshikhes et al. 2006; Lee et al. 2007). Relatively little characterization of global 
chromatin structure has been done in alternate environments. 
Previous studies extending beyond growth on dextrose include a low resolution 
nucleosome occupancy study of chromatin changes during the cell cycle. This experiment 
revealed that nucleosome free regions appeared and disappeared as genes were activated 
and repressed (Hogan et al. 2006). A more recent, high resolution map of nucleosomes 
before and after heat shock revealed only minimal changes in nucleosome occupancy and 
position. These changes were typically limited to one or two nucleosomes upstream of 
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genes, suggesting that alternate transcriptional programs are the result of minimal 
changes in nucleosome occupancy. In addition, changes in nucleosome occupancy and 
position were detected which were not associated with changes in transcription 
(Shivaswamy et al. 2008).  
 In order to better understand how nucleosome occupancy, transcription factor 
binding, and transcription are related, we generated nucleosome occupancy maps in three 
different carbon sources: dextrose (YPD), galactose (YPGal), and ethanol (YPEtOH). As 
with heat shock, we found that changes in genome-wide nucleosome occupancy were 
minor and that the overall correlation between samples was extremely high. Comparison 
with in vitro nucleosome reconstitutions done by the Widom lab demonstrated that DNA 
sequence plays a large role in establishing genome-wide nucleosome occupancy (Figure 
3.1;  Kaplan et al. 2009). This suggests that the DNA sequence provides a base-line for 
nucleosome occupancy, which is then altered in condition-specific fashions to result in 
transcriptional changes. 
 This idea has been examined in several recent papers that examined the DNA 
encoded nucleosome occupancy profiles in different organisms. One study compared the 
DNA encoded nucleosome occupancy of two yeast species, S. cerevisiae and C. albicans, 
which have different primary methods of carbon utilization (fermentation and respiration, 
respectively). The authors found that the genes responsible for fermentation in S. 
cerevisiae showed lower DNA-encoded nucleosome occupancy than the homologous 
genes in C. albicans. Similarly, C. albicans showed lower DNA-encoded nucleosome 
occupancy at genes responsible for respiration than S. cerevisiae (Field et al. 2009). By 
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encoding the default state of chromatin in the DNA-sequence itself, cells can reduce the 
amount of energy associated with their preferred method of metabolism. 
 The DNA of multi-cellular organisms, humans for example, has also evolved to 
minimize energy expended on maintaining chromatin. Rather than promoting 
transcription of the majority of genes via an open chromatin state in promoters, human 
DNA encodes for a closed promoter architecture (Tillo et al. 2010). The majority of 
genes are silent in any given cell in the human body, and it is more efficient to spend 
energy to open the limited number of genes which need to be transcribed than to actively 
repress all of the genes which are not being transcribed. This suggests that evolution has 
selected for the most energy-efficient method of regulating nucleosome occupancy at 
promoter regions. 
Localized chromatin changes are associated with transcription factor binding 
 Nucleosome occupancy is thought to play an antagonistic role in transcription 
factor binding and analysis of DNA encoded nucleosome occupancy around transcription 
factor binding sites suggests that DNA-encoded nucleosome occupancy is typically lower 
surrounding binding sites which are used in vivo (Almer and Horz 1986; Almer et al. 
1986; Venter et al. 1994; Kaplan et al. 2009). As nucleosome occupancy has been shown 
to be as good or better than DNA sequence in predicting transcription factor binding in 
yeast (Liu et al. 2006), we wanted to examine nucleosome occupancy changes between 
active and repressive conditions at condition specific transcription factor binding sites. 
 Despite the extreme similarity in global nucleosome occupancy during growth on 
dextrose and galactose, a comparison of nucleosome occupancy at Gal4 binding sites 
revealed that nucleosome occupancy surrounding Gal4 binding sites is dramatically 
decreased when cells were grown in galactose compared to dextrose (Figure 3.2A). This 
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change in occupancy is not due to the binding of Gal4, as Gal4 remains bound in both 
active and repressive conditions. Instead, chromatin changes are signaled via the loss of 
the repressive protein Gal80, which interacts with Gal3 in the presence of galactose 
(Bryant et al. 2008).  
We saw less dramatic, but still observable, changes in chromatin architecture 
surrounding binding sites of the transcription factor Adr1, a known activator of ethanol-
metabolism genes (Di Mauro et al. 2002; Verdone et al. 2002). Comparison of chromatin 
in inactive (dextrose) and active (ethanol) conditions revealed only very minor changes in 
chromatin organization, including a slight decrease in occupancy and a slight 3’ shift of 
the downstream nucleosome (Figure 3.2B). These subtle changes suggest that even minor 
changes in nucleosome occupancy and position can play an important role in 
transcriptional regulation. 
Incorporation of condition specific nucleosome occupancy in understanding transcription 
dynamics 
 Nucleosome changes during activation of select genes, such as PHO5 and GAL1 
and GAL10, have been well studied and characterized (Almer and Horz 1986; Almer et 
al. 1986; Lohr et al. 1987; Fedor and Kornberg 1989; Cavalli and Thoma 1993; Venter et 
al. 1994; Lohr and Lopez 1995; Lohr 1997; Barbaric et al. 1998; Traven et al. 2006; 
Wippo et al. 2009; Halley et al. 2010). The question is how common the nucleosome 
rearrangements seen at these loci are compared to the rest of the genome. To date, 
nucleosome occupancy has only been determined at high resolution in five transcriptional 
states and at low resolution over the course of the cell cycle (Hogan et al. 2006; 
Shivaswamy et al. 2008; Kaplan et al. 2009).  
47 
 
 For comparison, we note that DNase hypersensitivity and FAIRE have been used 
to map chromatin accessibility in nearly 98 cell lines and tissues in humans. Despite the 
fact that nucleosome occupancy can be assayed directly and efficiently in yeast, relatively 
little is known about how chromatin changes are associated with transcriptional changes. 
A better understanding of the global relationship between chromatin and transcription in 
yeast would better allow us to understand how histones, transcription factors, and 
transcription are tied together. In addition, the connections determined in yeast could then 
be applied to the large amounts of data being collected in higher eukaryotes through the 
ENCODE and modENCODE projects. 
 Low-resolution expression data and transcription factor binding data in a variety 
of growth conditions are already available (Gasch et al. 2000; Harbison et al. 2004; 
MacIsaac et al. 2006). Nucleosome occupancy data should be obtained in these same 
conditions so that a direct comparison of chromatin, transcription factors, and expression 
can be carried out. A comparison of nucleosome occupancy before and after the binding 
of condition-specific transcription factors (such as Pho4, Gal4, Adr1, Cbf1, etc) would 
add valuable insight into our understanding of how the transcription of conditional genes 
is regulated. Nucleosome dynamics at condition-specific genes, which have DNA-
encoded closed nucleosome architecture, is most likely to be similar to chromatin in 
humans and multi-cellular model organisms based on an examination of the DNA-
encoded nucleosome occupancy at promoters (Tillo et al. 2010). 
  By better understanding how chromatin changes occur at these conditional sites, 
we will be able to more easily predict what changes will be biologically meaningful and 
extrapolate how changes might affect transcription in higher eukaryotes. The long history 
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of basic research in yeast and the simplicity of the genome continue to make yeast an 
ideal model system for studying chromatin and transcription, despite the decreasing costs 
of doing genomic experiments in higher eukaryotes. 
 
Chapter 4  
NUCLEOSOME STABILITY AND TRANSCRIPTIONAL REPRESSION 
INTRODUCTION 
The eukaryotic genome is packaged into chromatin by wrapping approximately 
147 bp of DNA around a histone octamer consisting of 2 copies each of 4 histone 
proteins: H3, H4, H2A, and H2B. This packaging serves to help organize and compact 
the genome. Packaging and compaction come at a cost, however; nucleosomal DNA is 
less accessible to regulatory proteins such as transcription factors.  
 Roughly twenty years ago the Grunstein lab performed a series of experiments in 
which they depleted H2B and H4 in vivo in S. cerevisiae. Histone depletion led to cell 
cycle arrest following a single round of DNA duplication (Han et al. 1987). Analysis of a 
select set of genes revealed that histone depletion was sufficient to de-repress a number 
of conditionally-expressed genes including PHO5, GAL1, CYC1, CUP1, and HIS3 (Han 
and Grunstein 1988; Han et al. 1988; Kim et al. 1988; Durrin et al. 1992). In 1999, the 
Young lab revisited the effects of H4 depletion using low-resolution yeast microarrays 
and identified roughly 15% of the yeast genes as de-repressed and 10% as repressed 
following H4 depletion (Wyrick et al. 1999). De-repressed genes occurred preferentially 
near the ends of chromosomes, but de-repression was found to extend farther into the 
chromosomes than Sir protein binding, suggesting that disruption of heterochromatin was 
insufficient to cause the transcriptional changes seen following H4 depletion. 
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 We revisited the histone depletion system using a yeast strain (DCB200.1; 
referred to as H3 shutoff) containing a single copy of H3 under control of a galactose-
responsive promoter (Bouck and Bloom 2007). We mapped chromatin immediately and 3 
hours after transitioning the cells to media containing dextrose. In addition, we collected 
and measured RNA abundance for both wildtype and H3 shutoff cells after 3 hours in 
dextrose. Increased sensitivity provided by RNA-seq allowed us to identify nearly 2500 
genes which are expressed at significantly higher levels in H3-depleted cells than 
wildtype. 
To understand the mechanism for this genome-wide de-repression, we compared 
nucleosomes preferentially affected by H3 depletion to existing data sets for histone 
modifications, chromatin remodelers, and transcription factors to identify elements that 
contribute to H3-depletion specific changes in chromatin. We found that modifications 
proposed to destabilize nucleosomes, such as acetylation and H2A.z incorporation, are 
associated with preferential loss of nucleosomes. Histone modifications thought to 
stabilize nucleosomes, such as H3 K36me2 and H2A.z K14ac, were found to be enriched 
at preferentially maintained nucleosomes. We also examined the potential contribution of 
DNA sequence to nucleosome position and occupancy. Our results are consistent with 
previously published papers and suggest that DNA sequence contributes to nucleosome 
occupancy, but not position, in vivo (Kaplan et al. 2009; Zhang et al. 2009).  
We found that genes de-repressed by H3 depletion showed significantly higher 
numbers of nucleosomes with altered position or reduced occupancy in the promoter 
regions than expected, while no similar changes were detected in the promoters of genes 
that were repressed or showed no change in transcript abundance following H3 depletion. 
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These results confirm a role for nucleosomes as transcriptional repressors at promoters. 
Both active and passive mechanisms bias nucleosome stability such that a depletion of 
nucleosomes preferentially affects promoters, resulting in a genome-wide de-repression 
of genes in the yeast genome. 
RESULTS 
H3 depletion results in altered nucleosome occupancy genome-wide.  
Wildtype S. cerevisiae contains two copies of H3: HHT1 and HHT2. We obtained 
a strain from the Bloom lab in which HHT1 has been deleted and HHT2 has been put 
under control of the GAL1 promoter (Figure 4.1A) (Bouck and Bloom 2007). When 
grown in galactose, the H3 shutoff strain grows similar to wildtype; growth using 
dextrose as a carbon source results in cell-cycle arrest in the large-budded phase 
(Appendix Figure 1 A and B) (Bouck and Bloom 2007).  We mapped nucleosome 
position and occupancy using micrococcal nuclease and high throughput sequencing 
(MNase-seq) in wildtype and H3 shutoff cells 0 and 3 hours after transitioning cells from 
media containing galactose to that containing dextrose (Appendix Figure 1 C-E). Similar 
to previous studies of H2B and H4 depletion, we saw increased sensitivity to MNase and 
increased background smearing (p-value < 0.05) in the H3 shutoff strain following H3 
depletion (Appendix Figure 1 F-I) (Han et al. 1987; Kim et al. 1988). 
Mono-nucleosome bands were gel extracted and sequenced using Illumina Solexa 
technology. The resulting reads were mapped back to the genome. Comparison of 
nucleosome occupancy among replicates showed good correlation, even in H3 depleted 
cells (Appendix Figure 1 J-M). This suggests that H3 depletion affects nucleosome 
occupancy in a consistent fashion genome wide. Nucleosome occupancy similarity 
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between wildtype and H3 shutoff cells decreased following H3 depletion suggesting that 
histone depletion affects chromatin organization genome wide (Figure 4.1B). 
 
Figure 4.1 H3 depletion alters nucleosome occupancy genome-wide.  
(A) Genetics of strains used in this experiment. The H3 shutoff strain contains a deletion 
of one copy of H3 (HHT1) and has the GAL1 promoter inserted upstream of the second 
copy (HHT2). (B) Log2 normalized nucleosome occupancy comparisons between 
wildtype and H3 shutoff cells. Genome-wide nucleosome occupancy is similar prior to 
H3 depletion (r2 = 0.94) but decreases following H3 depletion (r2 = 0.81). 
 
Certain nucleosomes are more susceptible to changes in occupancy and/or position 
following H3 depletion.   
We used a modified version of previously proposed definitions for measuring 
nucleosome occupancy and position to detect nucleosomes that were preferentially 
affected by H3 depletion (Kaplan et al. 2010). We used the read center instead of the read 
start to determine position and occupancy in order to account for variable length 
fragments from paired-end sequencing data. All replicates were sequenced to an even 
depth (5 million reads per sample). We determined the position and variability of 
positioning as well as the nucleosome’s occupancy in all replicates and time points.  
Nucleosomes were classified based on changes in position or occupancy relative 
to 0 hours for each replicate. Cross-replicate comparisons restricted analysis to 
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nucleosomes with consistent behavior between 0 and 3 hours in each strain. Nucleosome 
positions were classified as altered or unchanged. Occupancy was classified as reduced (a 
preferential decrease in relative occupancy), unchanged (identical relative occupancy), or 
conserved (preferential increase in relative occupancy; Figure 4.2A). Comparison of 
nucleosome classifications between strains allowed us to isolate nucleosome changes that 
were the effect of H3 depletion as opposed to the switch in carbon source from galactose 
to dextrose (Figure 4.2B). 
 
Figure 4.2 A subset of nucleosomes demonstrate H3 depletion specific behaviors.  
(A) Nucleosomes were classified based on changes in dyad position and dyad counts 
between 0 hours and 3 hours. (B) Nucleosomes which were similarly classified in 2 or 
more wildtype replicates were compared against nucleosomes from H3 shutoff 
experiments. Nucleosomes which were uniquely classified in the H3 shutoff strain were 
selected for further analysis (position unchanged: 4625; position altered: 4482; 




Nucleosome occupancy is stabilized in actively transcribed regions.  
A comparison of H3-depletion dependent changes in nucleosome occupancy to 
genome annotations revealed a reduction in nucleosome occupancy in promoters and 
conservation in gene bodies (Figure 4.3, Annotations). Each class of H3-depletion 
dependent nucleosome changes was compared to existing data sets. Two marks 
associated with active transcription, H3 K36me2 and H2A.z K14ac, were found to be 
significantly enriched at unchanged position and conserved occupancy nucleosomes 
(Figure 4.3, Modifications). H3 K36me2 has been proposed to contribute to increased 
nucleosome stability in the wake of RNA Polymerase II (RNA Pol II) transcription via 
the recruitment of a histone deacetylase (HDAC), Rpd3 (Carrozza et al. 2005; Keogh et 
al. 2005). Acetylated nucleosomes are thought to be less stable, and our data supports this 
conclusion as we see significant enrichment of acetylation at nucleosomes with reduced 
occupancy (Figure 4.3, Modifications). Thus, H3 depletion data confirms an association 
of H3 K36me2 with increased nucleosome stability and acetylation with decreased 
stability. 
While most acetylation marks were associated with reduced occupancy, H2A.z 
K14ac was found to be enriched at stably position and conserved occupancy 
nucleosomes. H2A.z incorporation is thought to destabilize nucleosomes and assist in 
transcription initiation (Santisteban et al. 2000; Guillemette et al. 2005; Raisner et al. 
2005). We saw enrichment of H2A.z at nucleosomes that showed altered position or 
reduced occupancy following H3 depletion (Figure 4.3, Occupancy). However, 
comparison of H2A.z K14ac to H3-depletion effects shows that H2A.z K14ac is 
associated with stably positioned and conserved occupancy nucleosomes (Figure 4.3, 
Modifications). H2A.z K14ac was previously shown to be associated with actively 
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transcribed genes and required for proper nucleosome deposition following PHO5 
silencing in yeast (Millar et al. 2006). Our data supports the idea that H2A.z K14ac helps 
to stabilize nucleosomes containing H2A.z.  
Tup1 stabilizes nucleosome position and occupancy.  
We compared the H3-depletion responsive nucleosomes to previously published 
genome-wide data for several transcription factors, including Bdf1, Rap1, Reb1, and 
Tup1 (Buck and Lieb 2006; Koerber et al. 2009). Bdf1, Rap1, and Reb1 were all 
associated with reduced nucleosome occupancy following H3, which is consistent with 
their roles in transcriptional activation depletion (Figure 4.3, Transcription). Tup1 is a 
known transcriptional repressor and has been shown to recruit HDACs (Smith and 
Johnson 2000; Watson et al. 2000; Courey and Jia 2001; Wu et al. 2001). Consistent with 
these known roles, Tup1 was found to be enriched at nucleosomes with unchanged 
positions and conserved occupancy (Figure 4.3, Transcription). Enrichment of Tup1 at 
sites of stabilized chromatin support Tup1 transcriptional repression by stabilizing 
nucleosome position and occupancy (Buck and Lieb 2006). 
Isw2 is enriched at nucleosomes with conserved occupancy and altered position.  
Most proteins associated with conserved occupancy are also associated with 
unchanged positions following H3 depletion. Isw2 is a notable exception to this rule 
(Figure 4.3, Remodelers). Isw2 positions nucleosomes at the 5’ and 3’ ends of genes by 
binding to both the histone octamer and DNA (Gelbart et al. 2001; Fazzio et al. 2005; 
Whitehouse et al. 2007). Isw2 likely helps conserve nucleosome occupancy by stabilizing 
histone-DNA interactions. It may rely on nucleosome density to help position 
nucleosomes in vivo, however. The forces acting on nucleosome position may be 
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Figure 4.3 Marks associated with active chromatin are associated with conserved 
nucleosome occupancy.  
Previously published genome-wide data sets were used to determine relative enrichment 
of histone modifications, variants, genome annotations, transcription associated proteins, 
and chromatin remodelers in each class of nucleosome occupancy. The number in 
parenthesis indicates the resolution of the data set used for comparison. Marks associated 
with active transcription (H2A.z K14ac, H3 K36me2) were found to be significantly 
enriched for nucleosomes with unchanged positions and conserved occupancy. 
Acetylation was found to be enriched at sites of reduced nucleosome occupancy. 
Transcriptional activators (Bdf1, Rap1, Reb1) were found to be enriched at sites of 
reduced nucleosome occupancy, while transcriptional repressors (Sir2, Tup1) were found 






Nhp6A is associated with preferential loss of nucleosomes.  
We used existing data to confirm the effects of histone modifications and 
chromatin remodelers. Nhp6A is a HMG-group protein known to associate with 
chromatin; loss of Nhp6A interferes with gene activation at a number of RNA 
Polymerase II transcribed, conditional genes (Stillman 2010). A recent paper used ChIP-
seq to map Nhp6A occupancy and changes in nucleosome behavior following Nhp6A 
deletion and concluded that Nhp6A stabilizes nucleosomes in promoters (Dowell et al. 
2010). This stabilization appears to contradict Nhp6A’s contribution to transcription 
activation, so we compared H3-depletion affected nucleosomes to Nhp6A binding. We 
found an enrichment of Nhp6A at nucleosomes with reduced occupancy following H3 
depletion (Figure 4.3, Remodelers).  
We divided H3-depletion affected nucleosomes into ones that occurred at non-
transcribed and transcribed regions and examined factor effects in these regions 
separately. Most factors examined showed identical associations with H3-depletion 
effected nucleosomes in non-transcribed and transcribed regions; however, Nhp6A 
showed an opposite pattern of enrichment at promoters and gene bodies (Appendix 
Figure 2). In non-coding regions, Nhp6A binding is associated with unchanged position 
and conserved occupancy nucleosomes versus reduced occupancy nucleosomes in 
transcribed regions. This suggests that the effect of Nhp6A binding on nucleosome 
stability may be determined by additional factors. 
DNA sequence contributes to occupancy, but not position, changes following H3 
depletion.  
In vitro nucleosome mapping by two different groups resulted in opposite 
conclusions as to the contribution of DNA sequence on nucleosome occupancy and 
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position in vivo (Kaplan et al. 2009; Zhang et al. 2009). We compared genome-wide 
nucleosome occupancy in wildtype and H3 shutoff cells to in vitro nucleosome 
occupancy. Both wildtype and H3 shutoff cells showed similar correlations at 0 hours (r
2
 
= 0.69 and 0.67, respectively). After 3 hours in dextrose the wildtype correlation 
decreased (r
2
 = 0.59), but the H3 shutoff strain’s correlation increased (r2 = 0.75; Figure 
4.4A). H3 depletion appears to result in a chromatin state more similar to that seen in 
vitro. 
 To determine if changes in nucleosome position or occupancy were affected by 
DNA sequence, we used the DNA sequence-based model of nucleosome occupancy 
presented in (Kaplan et al. 2009) to predict nucleosome occupancy at 0 and 3 hours for 
H3-depletion responsive nucleosomes. No change in predicted occupancy for position 
affected nucleosomes was seen. Nucleosomes with altered occupancy following H3 
depletion showed a significant change predicted occupancy that corresponded with actual 
changes in occupancy (p-value < 0.001; Figure 4.4B). We compared the changes in 
predicted and observed occupancy for nucleosomes showing reduced or conserved 
occupancy in response to H3 depletion. In both cases the degree of nucleosome reduction 
or conservation in vivo was correlated to the degree of change in sequence predicted 
nucleosome affinity (Figure 4.4C). This leads us to conclude that DNA sequence 





Figure 4.4 DNA sequence contributes to nucleosome occupancy changes following 
H3 depletion.  
(A) Log2 normalized in vivo nucleosome occupancy was compared to previously 
published in vitro reconstituted nucleosome occupancy genome wide (Kaplan et al. 
2009). The correlation of nucleosome occupancy in H3 shutoff cells following H3 
depletion to in vitro chromatin was found to be higher than that of wildtype cells. (B) 
Significant changes in DNA-sequence based predictions in nucleosome occupancy were 
seen at nucleosomes that showed reduced or conserved occupancy in response to H3 
depletion (* = p-value < 0.001). (C) The degree of nucleosome occupancy reduction or 
conservation correlates with the DNA-sequence based prediction in change in occupancy. 
 
Increased expression results from decreased nucleosome occupancy in promoters. 
Comparison of H3-depletion dependent changes in nucleosome occupancy and 
position to existing data has given us an improved understanding of why some 
nucleosomes are preferentially affected by H3 depletion. With this information in mind, 
we revisited expression changes in response to histone depletion (Han and Grunstein 
1988; Han et al. 1988; Durrin et al. 1992; Wyrick et al. 1999). We used RNA-seq to 
quantify the relative abundance of transcripts from wildtype and H3 shutoff cells after 3 
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hours in dextrose. Our RNA-seq measurements of relative expression agreed well with 
previously published microarray experiments from H4 depleted cells despite being from a 
different strain and using different technology (r
2
 = 0.38). The increased sensitivity of 
RNA-seq increased the number of de-repressed genes following histone depletion from 
888 to 2453 (Wyrick et al. 1999). The number of genes with significantly lower 
transcription following H3 depletion was similar to that reported for H4 depletion (753 
and 569, respectively) (Wyrick et al. 1999). 
We divided the yeast genome into three sections based on expression data: 
increased, normal, and decreased expression. A comparison of the H3 depletion 
responsive nucleosomes revealed an over-representation of position altered and 
occupancy reduced nucleosomes in promoters of genes with increased expression 
following H3 depletion (Figure 4.5). There was no enrichment for an H3-depletion 
dependent response for decreased or normally expressed genes. Genes with decreased 
expression were enriched for occupancy conserved nucleosomes in the gene body. Genes 
expressed at the normal level were enriched for reduced occupancy nucleosomes, while 
genes with increased expression were primarily enriched for unchanged occupancy 






Figure 4.5 Altered position and decreased occupancy nucleosomes are 
overrepresented in promoters of genes with increased expression following H3 
depletion.  
No similar over-representation was seen in any other category of promoters. Nucleosome 
occupancy changes in the body of genes are linked to transcriptional output (conserved 
occupancy at genes with decreased expression following H3 depletion; reduced 





The Grunstein lab previously demonstrated that depletion of H4 is sufficient to 
alter transcription of several well characterized genes (Han and Grunstein 1988; Han et 
al. 1988; Durrin et al. 1992). Roughly 10 years later, the Young lab revisited this system 
with microarrays and showed that approximately 15% of yeast genes genome-wide were 
de-repressed by at least three fold following H4 depletion (Wyrick et al. 1999). We used 
MNase-seq to map to characterize nucleosome position and occupancy before and after 
H3 depletion. We classified approximately 1800 nucleosomes as showing reduced 
relative occupancy following H3 depletion and another 4300 that showed preferential 
conservation of nucleosome occupancy.   
 A comparison of nucleosomes that showed a preferential reduction in nucleosome 
occupancy to existing data sets revealed that factors associated with promoters, such as 
62 
 
histone acetylation, H2A.z incorporation, and transcription factor binding were all 
enriched at sites of preferential nucleosome loss. Preferential conservation of nucleosome 
occupancy was linked to marks associated with stabilizing nucleosomes in transcribed 
regions, such as H3 K36me2 and H2A.z K14ac. In addition, we showed that changes in 
position resulting in changes in predicted nucleosome affinity at the region covered by 
the nucleosome were linked to changes in nucleosome occupancy following H3 
depletion. However, we did not see an overall increase in predicted nucleosome affinity 
from nucleosomes with altered positioning. 
 RNA-seq was used to measure RNA abundance in wildtype and H3 shutoff cells 
after 3 hours in dextrose. The increased sensitivity of RNA-seq allowed us to detect de-
repression of nearly 2500 genes in yeast, a roughly 3-fold increase in genes de-repressed 
by histone depletion. Comparison of nucleosome changes in the promoter and body of 
genes revealed that altered nucleosome positioning and reduced occupancy following H3 
depletion were linked to increased expression of the regulated genes. This provides 
strong evidence for nucleosome-dependent repression of the effected genes. Examination 
of nucleosome occupancy over TATA boxes and changes in the occupancy and the +1 
nucleosome of genes failed to reveal any changes that correspond to increased 
expression. Therefore, the specific nature of histone repression of genes in S. cerevisiae 
may be unique to different classes of genes. 
 Analysis of chromatin changes in response to H3 depletion reveal the complex 
dynamics between active and passive mechanisms that help regulate nucleosome 
stability. These dynamics establish reduced nucleosome stability in the promoter region 
of genes while maintaining stability of nucleosomes in the gene body. Decreased 
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nucleosome occupancy or specific changes in nucleosome position appear to be sufficient 
to induce expression of over 33% of yeast genes, suggesting that nucleosome occupancy 
plays a larger role than thought in regulating gene expression in yeast. 
Chapter 5  
DISCUSSION 
Selective transcription of genes contributes to development, tissue differentiation, 
and environmental stimuli in multi-cellular organisms. In yeast, it allows a cell to adapt to 
a variety of growth conditions and environmental stimuli. In single-celled organisms, 
such as S. cerevisiae, this can be as straightforward as using galactose as a carbon source 
instead of glucose or adapting to different temperatures. In multi-cellular organisms this 
process is more complicated as cells need to be able to respond to local and distant 
conditions. Differential regulation of genes has been studied for decades. Our 
understanding of gene regulation has improved greatly, but there is still much to learn 
about how transcription is impacted by transcription factors and chromatin. 
I examined the relative contribution of DNA sequence to the binding of 
transcription factors and the position and stability of nucleosomes in the genome. DNA 
sequence provides a baseline binding affinity for transcription factors and histone 
proteins. Additional layers of information help modulate their relative affinities and 
provide a dynamic method of regulation. In the case of transcription factors, this 
additional information comes primarily in the form of nucleosomes. DNA packaged into 
nucleosomes is less accessible for transcription factor binding, but through the process of 
nucleosome breathing, DNA transiently unwraps from the nucleosome core particle and 
can be bound by transcription factors and other DNA binding proteins (Owen-Hughes 
and Workman 1996; Li et al. 2005).   
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Transcription factors make use of a variety of DNA binding domains in order to 
adhere to the DNA sequence. Analysis of the relative contributions of DNA sequence in 
vitro and in vivo suggest that even proteins with similar DBDs may have a different 
relationship between DNA sequence and binding (e.g., Cbf1 and Pho4). As transcription 
factors in the same family may be regulated quite differently spatially and regulate 
different transcriptional responses, it is likely that transcription factors have evolved to 
use DNA sequence in slightly different ways bias them towards their unique regulatory 
roles. For instance, a transcription factor that regulates a binary transcriptional program, 
such as a transition in the cell cycle, may be more sequence dependent than a 
transcription factor which needs to regulate a gradient response to a stimulus, such as salt 
or phosphate concentrations. 
Transcription factors also exhibit different responses to nucleosome occupancy 
over their potential consensus sequences. Some proteins, such as Cbf1, Rap1, and Reb1 
have been implicated in chromatin remodeling following binding, while others appear to 
be more inhibited by stably occupied nucleosomes. In order to better understand how 
nucleosome positions and occupancy were altered under different transcriptional 
programs, I mapped nucleosomes in cells grown in glucose, galactose, or ethanol in 
combination with the Widom lab. In depth analysis of changes in nucleosomes were not 
done in favor of examining the underlying DNA sequence contribution to nucleosome 
occupancy (Kaplan et al. 2009). However, preliminary analysis of chromatin binding 
around the condition-specific transcription factors Gal4 and Adr1 showed changes in 
chromatin structure under inducing conditions. Gal4 binding is constitutive, with 
activation being achieved by removal of the transcriptional repressor, Gal80 (Lohr et al. 
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1987). SWI/SNF is recruited by Gal4 in the absence of Gal80 to aid in the removal of 
promoter nucleosomes (Bryant et al. 2008).  
In contrast to large changes in chromatin architecture surrounding Gal4 sites 
during growth in glucose, only very minimal changes were noted surrounding Adr1 
binding sites. During growth in ethanol nucleosome occupancy over the Adr1 binding 
site showed a minor decrease. This suggests that perhaps even minor changes in 
nucleosome occupancy can have profound impacts on the transcriptional output of the 
cell. 
In order to better understand the regulation of nucleosome occupancy and its 
potential implications in transcription, I mapped nucleosome occupancy and position 
before and after H3 depletion. Nucleosome occupancy has previously been shown to be 
regulated by DNA sequence in vitro and in vivo (Anderson and Widom 2001; Segal et al. 
2006; Kaplan et al. 2009; Segal and Widom 2009). We examined the contribution of 
DNA sequence to nucleosome occupancy and positional stability during times of limiting 
nucleosomes in vivo. The results show that DNA sequence plays a role in regulating 
nucleosome occupancy stability, but it is not a regulator of positional stability. 
Nucleosome occupancy is further modified by histone PTMs such as acetylation and 
methylation. Nucleosome occupancy in the promoter region appears to be lower than that 
in coding regions. Increased stability in coding regions appears to be due to a 
combination of higher DNA-encoded occupancy and active chromatin remodeling 
processes in this region. 
Hyperacetylation of nucleosomes in the body of genes has been connected with 
cryptic initiation of transcription. In the absence of the histone-deacetylase recruiting H3 
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K36me2 mark, cryptic transcription arises in the body of genes (Keogh et al. 2005; Li et 
al. 2007; Lickwar et al. 2009). It seems plausible that cells have evolved methods to 
increase nucleosome stability in coding regions in order to offset the inherent 
destabilization of nucleosomes required for efficient transcription elongation. This comes 
at a cost of decreasing nucleosome stability in promoter regions. However, as 
nucleosome remodeling in promoters is associated with changes in transcription, this 
likely benefits the cell in terms of the energetic costs of transcription. 
When combined, these experiments suggest that usage of the DNA sequence by 
transcription factors and chromatin has evolved in such a fashion as to be most 
energetically favorable to the cell (Field et al. 2009; Tillo et al. 2010). Therefore, proper 
interpretation of these factors requires an understanding of the underlying processes of 
the cell. 
DETERMINATION OF RELATIVE CONTRIBUTIONS OF NUCLEOSOMES 
TO TRANSCRIPTION FACTOR BINDING IN VIVO 
 Quantifying the contribution of nucleosomes to transcription factor binding in 
vivo requires three pieces of information: (1) knowledge of the unaffected binding pattern 
(i.e, in vitro binding in the absence of nucleosomes); (2) knowledge of nucleosome 
occupancy under binding conditions; and (3) knowledge of the final, in vivo binding 
pattern of the transcription factor. For transcription factors such as Rap1 that regulate the 
transcription of genes in multiple conditions, nucleosome and transcription factor binding 
should be determined for all growth conditions. 
 All of this information is currently available for Leu3. A comparison of 
nucleosome occupancy to in vitro and in vivo binding led to the conclusion that 
nucleosome occupancy aids in predicting in vivo binding (Liu et al. 2006). The authors’ 
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conclusion that low-resolution nucleosome occupancy data is more predictive than higher 
resolution data raises questions about what the direct relationship between nucleosome 
occupancy and in vivo binding is. Expanding the number of proteins with full information 
would allow for a more detailed look at how nucleosome occupancy affects in vivo 
binding. Is the general nucleosome occupancy of the region more important than precise 
positioning or is that simply for Leu3? 
In vitro and in vivo binding of Cbf1, Pho2, Pho4, Rap1, and Swi5 provide a 
starting point for this comparison. Mapping of nucleosome occupancy in differing growth 
conditions (amino acid starvation, low phosphate, low glucose/stationary phase, and cell 
cycle) would provide the needed information to understand how nucleosome occupancy 
affects and/or is affected by transcription factor binding. As transcription factors are 
thought to be able to compete with nucleosomes for DNA access in vivo (Svaren and 
Hörz 1997; Buck and Lieb 2006), nucleosome mapping in activating conditions in the 
absence of the transcription factors would help clarify if nucleosome rearrangement is a 
pre-requisite for or effect of transcription factor binding. 
The proteins whose in vitro binding has been mapped were selected in part to 
cover a wide range of well characterized proteins and a variety of DNA binding domains. 
Based on the results from these proteins, the in vitro genome-wide distribution for 
additional proteins should be examined. In particular, Reb1 and Abf1 would be 
interesting candidates. Like Rap1, they serve as a general transcription factor in vivo. 
Analysis of nucleosome occupancy over their binding sites in vitro indicates that well 
positioned nucleosomes on either side of in vivo binding sites are likely a consequence of 
protein binding (Kaplan et al. 2009). Skn7 would be another interesting factor to map as 
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its binding sites are encoded at the DNA level to contain a nucleosome (Kaplan et al. 
2009). Mapping of chromatin for each of these proteins in the activating condition would 
allow for a better understanding of how the binding of these factors relate to each other 
and previously mapped nucleosomes. 
Increasing resources are being spent to map regions of open chromatin via DNase 
hypersensitivity and FAIRE in metazoans, in part due to the ENCODE and 
modENCODE projects. While studies on the effects of chromatin and transcription 
factors have been well characterized at select loci such as the PHO5 promoter and the 
GAL1-10 promoter in yeast, we still do not have a rigorous understanding of how 
chromatin and transcription factors relate in general on the global scale. The experiments 
done here and proposed as follow-up experiments would give us a better understanding 
of the rules that connect transcription factor binding and chromatin. In turn, this would 
increase our ability to interpret the connection between changes in chromatin 
accessibility and transcriptional output in more complicated systems such as flies, worms, 
and humans. 
CAUSE OR EFFECT: UNDERSTANDING THE ROLES OF ACTIVE 
REGULATION OF NUCLEOSOME STABILITY 
H3 depletion experiments revealed a role for active regulation of nucleosome 
stability via histone PTMs and active remodeling via Isw2 and Rsc8 for increasing 
nucleosome stability. The PTMs associated with altered stability are differentially 
associated with transcription (i.e., acetylation is associated with promoter regions and H3 
K36me2 is associated with coding regions). In order to understand whether or not the 
enrichment for histone modifications is a factor of the modification themselves or the 
location of the modification in the genome, I propose that the genes responsible for the 
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modification are deleted or mutated and nucleosome stability following H3 depletion re-
assessed. 
H3 K36 dimethylation by Set2 recruits the Rpd3 histone deacetylase to remove 
acetyl marks from histones in the wake of transcription. Deletion of Set2 is non-lethal, 
though it does result in cryptic transcription (Keogh et al. 2005; Li et al. 2007; Lickwar et 
al. 2009). Cryptic transcription is thought to be caused by unstable nucleosomes in the 
gene body being displaced by the transcriptional machinery. The system of H3 depletion 
would allow for direct assessment of that claim. Deletion of Set2 would prevent H3 K36 
methylation. If this mark serves to stabilize chromatin, then nucleosome stability at sites 
normally methylated by Set2 should show decreased maintenance following H3 
depletion. 
This same technique can be used to better understand the role of H2A.z 
acetylation. Inclusion of H2A.z into the -1 and +1 nucleosomes upstream of silent genes 
is thought to result in less stable nucleosomes that aid in gene activation (Larochelle and 
Gaudreau 2003; Zhang et al. 2005; Svotelis et al. 2009). Acetylated H2A.z, however, is 
associated with active genes. The exact purpose of H2A.z acetylation is unclear and 
appears to not be linked to the specific residue that has been acetylated (Millar et al. 
2006; Mehta et al. 2010). In order to better understand the role of H2A.z on nucleosome 
stability, HTZ1 could be deleted in the H3 depletion strain and the stability of 
nucleosomes that previously contained Htz1 assessed. Similarly, the lysine residues 
previously demonstrated to be acetylated (K3, 8, 10, and 14) can be mutated to arginines 
to determine how nucleosome stability is affected in the absence of any acetylation.  
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These experiments would help identify if given histone PTMs are causal of or 
merely correlated with differential nucleosome stability. Many factors have been 
suggested to regulate nucleosome stability, yet their impact on nucleosomes is unable to 
be measured directly. The H3 depletion system offers a chance to examine the stability of 
nucleosomes that are present at sites of factor enrichment. In many cases, nucleosome 
changes in response to H3 depletion would not need to be repeated. The factor of interest 
simply needs to be mapped in the initial growth condition. 
Nucleosome stability plays a large role in the kinetics of gene activation and 
transcription elongation (Workman 2006; Wippo et al. 2009; Varv et al. 2010). A better 
understanding of the factors that regulate nucleosome stability will allow us to more 
accurately predict transcriptional changes due to altered chromatin in the region 
surrounding the gene. However, the complexity of chromatin complicates analysis of 
nucleosome stability in vivo. Usage of the H3 depletion system allows for direct analysis 
of nucleosome stability in response to a single changed parameter. Further usage and 
characterization of this system can greatly increase our knowledge of the regulation of 
nucleosome dynamics. 
SUMMARY 
Differential gene expression requires the confluence of numerous signals. 
Receptors bound to cell membranes must recognize extra-cellular conditions, signaling 
cascades have to transmit signals from the receptors to the nucleus, and proteins inside 
the nucleus need to respond and alter transcription accordingly. Our understanding of 
each of these steps continues to grow. My research focuses on one of the final steps in 
any signaling cascade – the regulation of gene expression. The dynamics between 
nucleosomes and chromatin provides an interface that can be subtly altered in one 
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direction or the other. Taken together, my experiments suggest a delicately balanced 
dynamic between nucleosomes and transcription factors which allows for maximal 
transcriptional stability as well as inducible transcription with a minimum of energetic 
output. The underlying DNA sequence encodes a base line state that contributes to the 
status quo of transcription and chromatin (Field et al. 2009; Kaplan et al. 2009; Tillo et 
al. 2010). An increased understanding of this dynamic will allow us to make more 





MATERIALS AND METHODS 
MALTOSE-BINDING PROTEIN FUSION PURIFICATION 
 Starter cultures were grown overnight in 5 mL of rich media + glucose (1% 
tryptone, 0.5% yeast extract, 0.5% NaCl, 0.2% glucose) containing ampicillin at 100 
µg/L at 37°C with shaking. 1 mL of overnight culture was then used to inoculate a 100 
mL culture of rich media + glucose and grown to an OD600 of 0.5 (approximately 3-4 
hours). 150 µL of culture was removed and placed in a sterile 1.5 mL tube as the 
“uninduced” sample. Isopropyl-β-D-thiogalactopyranoside (IPTG; Fisher Scientific 
BP1755) was added to the remainder of the culture at a final concentration of 0.3 mM 
and the cells were incubated with shaking at 37°C for 2 hours.  
 Following incubation a 150 µL sample was removed to a 1.5 mL tube for the 
“induced” sample. The remaining cells were collected by centrifugation at 3000 xg at 4°C 
in a Thermo IEC Multi RF centrifuge for 20 minutes. Cell pellets were washed with 10 
mL ice cold 5 M NaCl and spun down at 3000 x g at 4°C. Cell pellets were then frozen 
overnight at -80°C. Pellets were thawed on ice and resuspended in 7.5 mL MBP Column 
Buffer (20 mM TrisCl pH 7.4; 200 mM NaCl; 1 mM EDTA; 1mM DTT). 100 µL of a 
20X stock solution of lysozyme (80 mg/mL; Sigma-Aldrich L7651) was added and cells 
incubated on ice for 30 minutes. Following incubation, cells were sonicated for 15 
minutes (15 seconds on, 30 seconds off) on High in a Diagenode Bioruptor. Sonicated 
cells were spun down at 4000 x g in a Thermo IEC Multi RF centrifuge at 4°C for 15 
minutes to remove cell debris. The supernatant was diluted 5X with MBP Column Buffer 
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and run over 0.5 mL amylose resin (New England BioLabs E8021S) in a Bio Rad poly-
prep column (731-1550EDU) that had been pre-washed with 4 mL of MBP Column 
Buffer. The resin was then washed with 12 volumes (6 mL) of MBP Column Buffer. 
MBP-tagged protein was eluted using 3 mL of MBP Column Buffer + 10 mM maltose 
and the first 1.5mL of elution collected. The eluate was concentrated using Millipore 
YM-30 spin columns and stored at 4°C for up to one week. Protein purity and 
degradation were checked by coomassie staining of SDS-page gels. Protein concentration 
was determined by Bradford assay. 
DNA IMMUNOPRECIPITATION  
 DNA Immunoprecipitation (DIP) was done as previously described (Liu et al. 
2005). Purified DNA (0.3 pM final concentration) and protein (typically 40 nM) were 
combined in sterile MBP Binding/Wash buffer (10 µM ZnSO4; 2 mM MgCl2; 2 mM 
TrisCl pH 7.4; 100 mM KCl; 10% glycerol) to a final volume of 100 µL and incubated 
for 30 minutes at room temperature. Protein-DNA complexes were then purified with 10 
µL of amylose resin (New England BioLabs E8021S) that had been washed with 50 µL 
of MBP Binding/Wash buffer. The DIP reaction was allowed to bind to the resin for 15 
minutes at room temperature using end-over-end rotation to keep resin suspended. Beads 
were spun down at 2300 x g for 5 minutes and then washed four times using 50 µL of 
MBP Binding/Wash buffer each time with a 5 minute, 2300 x g spin between each wash. 
Protein-DNA complexes were eluted using 50 µL of MBP Binding/Wash buffer + 10 
mM maltose. DNA was isolated using Zymo DNA-cleanup columns (Zymo Research 




DNA AMPLIFICATION, LABELING, AND MICROARRAY HYBRIDIZATION 
(LOW RESOLUTION) 
 Following DIP, DNA was amplified using ligation mediated PCR. Purified DNA 
from the DIP reaction (experimental) or 1/10
th
 reaction input DNA (input) were blunted 
in a 110 µL reaction using 2 µL T4 DNA Polymerase (New England BioLabs M0203), 
11 µL 10X NEB Buffer 2, 0.5 µL 10 mg/mL BSA (New England BioLabs B9001S), and 
0.4 µL of 25 mM dNTPs. The reaction was incubated at 12°C for 20 minutes and DNA 
purified by Zymo column (Zymo Research D4006) and eluted into 25 µL ddH2O. 
Annealed linkers (Long: GCGGTGACCCGGGAGATCTGAATTC; Short: 
GAATTCAGATC) were ligated using T4 DNA Ligase in a 50 µL reaction (0.5 µL T4 
DNA Ligase [New England BioLabs M0202S], 5 µL 10X T4 Ligase Buffer, 6.7 µL 15 
mM annealed linkers, 25 µL blunted DNA) at 16°C overnight. DNA was purified on 
Zymo columns, eluted into 15 µL ddH2O, and amplified via 10 cycles of Taq PCR using 
the Long primer (40 µM stock) and amplification confirmed via agarose gel. 15 µL of 
purified PCR product was then used for a approximately 20 cycles of a Taq PCR reaction 
using 2 µL of a 25 mM aadUTP dNTP mix in a 35 µL reaction volume. 
 aadUTP labeled DNA was purified by Zymo column and eluted in 10 µL of 
ddH2O. 10 µL of 100 mM NaHCO3 and 3 µL of either Cy3 or Cy5 dye  resuspended in 
14 µL DMSO (GE Healthcare PA53022 or PA55022) were added and the reaction 
incubated in the dark at room temperature for 1-2 hours. Labeled DNA was cleaned up by 
Zymo column and eluted in a volume of 16 µL of ddH2O.  Labeled DNA was hybridized 
overnight to low-resolution, whole genome, yeast microarrays (average resolution 1 kb). 
Arrays were scanned using a GenePix 4000B scanner (Axon Instruments) and data 
extracted with GenePix Pro 4.0 software. Data was uploaded to the University of North 
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Carolina Microarray database (http://genome.unc.edu) and downloaded as the log2 
normalized median intensity values for each channel. 
DNA AMPLIFICATION, LABELING, AND MICROARRAY HYBRIDIZATION 
(HIGH RESOLUTION) 
 NimbleGen arrays were used to obtain higher resolution mapping of DNA 
fragments isolated by DIP. For higher resolution mapping, DNA was amplified using the 
GenomePlex Complete Whole Genome Amplficiation kit (Sigma-Aldrich WGA2-
50RXN) following the manufacturer’s instructions. Amplified DNA was then labeled and 
hybridized to Nimblegen S. cerevisiae CGH arrays following the instructions provided 
with the arrays (Roche Nimblegen C4214-00-01). Arrays were scanned as instructed 
using a GenePix 4000B scanner (Axon Instruments) and data extracted using 
NimbleScan version 2.3.  
MOTIF IDENTIFICATION AND CHARACTERIZATION 
Peaks of binding were identified by ChIPOTle (Buck et al. 2005) using a 200bp 
window and 50bp step size.  DNA sequences under peaks with a Bonferonni corrected p-
value less than 1x10
-3
 were used as input for BioProspector (Liu et al. 2001b) and 
MDscan (Liu et al. 2002).  The top 5 motifs returned by each program were then scored 
for their ability to predict the in vitro binding by GOMER (Granek and Clarke 2005).  
The motif with the highest returned receiver operator characteristic curve area under the 
curve (ROC-AUC) was called the best-fit motif. 
MICROCOCCAL NUCLEASE A DIGESTION 
Cells for MNase digestion were fixed with 1% formaldehyde for 15 minutes at 
room temperature with shaking. Crosslinking was quenched by addition of glycine to a 
final concentration of 0.125M. Cells were incubated with glycine for 5 minutes before 
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being spun down at 3000 rpm in a Sorvall RT-34 centrifuge. Cells were washed twice 
with 20 mL of 1 M sorbitol and resuspended in a final volume of 10 mL in spheroplast 
digestion buffer (1 M sorbitol, 1mM 2-mercaptoethanol (Fischer Scientific BP176100) 
and 42000 U of lyticase (Sigma-Aldrich L2524). Cells were rocked at 30°C for 15 
minutes, spun down at 3000 rpm in a Sorvall RT-34 centrifuge and washed twice with 10 
mL 1 M sorbitol. Spheroplasts were resuspended at 0.12 g spheroplast/mL of MNase 
digestion buffer (1 M sorbitol, 50 mM NaCl, 10 mM Tris pH 7.5, 5 mM MgCl2, 1 mM 
CaCl2, 0.075% NP-40 with 1 mM 2-mercaptoethanol and 0.5 mM spermidine added 
immediately before use). 600 µL aliquots were digested with a titration of micrococcal 
nuclease A (Worthington-Biochemical LS004797) ranging from 0 to 50U for 15 minutes 
at 37°C. Digestion was stopped with 150 µL stop buffer (5% SDS, 50 mM EDTA). 5 µL 
of a 20 mg/mL stock solution of Proteinase K (Roche 03 115 879 001) was added and the 
tube incubated at 65°C overnight to reverse crosslinking. DNA was then isolated by a 
standard phenol:chloroform extraction (2x) and precipitated using isopropanol. After 
drying, DNA was resuspended in 15 µL of ddH2O. 1 µL of previously boiled 10 mg/mL 
RNase A (Sigma Aldrich R5503) was added and the DNA placed at 37°C for 30-60 
minutes to digest RNA. The DNA was then loaded on a 2% agarose gel, run out and the 
band corresponding to a mono-nucleosome band in the sample showing clear mono-, di- 
and tri-nucleosome bands gel extracted using a dark reader (Clare ChemicalResearch 
DR46B Transilluminator). 
PREPARATION FOR SOLEXA SEQUENCING 
Single-end samples were prepared using a modified version of the Illumina 
Solexa preparation protocol. DNA was blunted using the END-IT DNA Repair Kit 
(Epicentre ER0720). 50 ng of mononucleosome DNA was incubated with 5 µL 10x 
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buffer, 5 µL dNTP mix, 5 µL ATP solution and 1 µL enzyme mix in a 50 µL reaction for 
60 minutes at room temperature. DNA was recovered using the QIAQuick Gel Extraction 
kit (Qiagen 28704) with 50 µL ddH2O and 400 µL of QG buffer. DNA was eluted using 
2 15 µL elutions and then adenylated using 1 µL of NEB exo- klenow (M212M), 5 µL 
Klenow buffer and 1 µL 10mM dATP in a 50 µL reaction for 60 minutes at room 
temperature. DNA was isolated using a QIAquick MinElute kit (Qiagen 28006) and 
eluted in 10 µL of EB. Adapters were ligated using NEB Quick T4 DNA Ligase 
(M2200S) with a 10:1 dilution of adapters provided by the UNC High Throughput 
Sequencing Facility (UNC HTSF) in a 50 µL reaction containing 10 µL of DNA, 25 µL 
2X Quick Ligation Buffer, 2 µL adapters and 1 µL DNA ligase for 25 minutes at room 
temperature. DNA was purified using a QIAQuick MinElute column and eluted in 10 µL 
of EB. DNA was amplified using Stratagene PfuUltra II Fusion HS DNA Polymerase 
(Stratagene 600670) using 2 µL DNA, 2 µL Solexa single-end PCR primers, 10 µL 10X 
PfuUltra II buffer, 10 µL 2.5 mM dNTP and 1 µL of Pfu Ultra II DNA polymerase in a 
100 µL reaction with the following cycling conditions: 95°C for 1 minute; 18 cycles of 
95°C for 50 seconds, 65°C for 60 seconds, 72°C for 30 seconds; 72°C for 5 minutes; 4°C 
hold. DNA was purified using the QIAQuick MinElute kit in 10 µL of buffer EB and run 
out on a 2% agarose gel. The band corresponding to mononucleosome + adapters 
(approximately 250 base pairs) was cut out on the dark reader, gel extracted using the 
QIAQuick Gel Extraction kit, and submitted to UNC HTSF for sequencing. 
Paired-end reads were processed similarly but used a slightly modified version of 
the Solexa Illumina protocol (UNC HTSF Genomic Multiplex protocol v. 2.5) using 
paired-end adapters and multiplex oligos 4, 5 or 6.   
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Reads were sequenced at the UNC HTSF using an Illumina Genome Analyzer 
IIx.  
CELL GROWTH FOR H3 DEPLETION 
 Wildtype (YEF473A) and H3-shutoff (DCB200.1) cells were maintained on agar 
plates containing 2% galactose. For experiments, cells were grown at 30°C with shaking 
in 5 mL of YPGal (1% yeast extract, 2% peptone, 2% galactose) overnight. Cells were 
diluted into 100 mL of YPGal media and grown for an additional 8 hours prior to being 
diluted to an OD600 of 0.0375 in 1.25 L of fresh YPGal media and grown for 16 hours. 
Nucleosome depletion was achieved by collecting cells via suction filtration on a 0.2 µm 
filter. Cells were washed with approximately 100 mL YPD (1% yeast extract, 2% 
peptone, 2% dextrose) before being resuspended in 1.25 L of YPD media. 1 L of cells 
were removed for MNase digestion and 750 mL of fresh YPD media added to the 
remaining cells prior to incubating the cells at 30°C for 3 hours. 
MAPPING NUCLEOSOME READS FOR H3 DEPLETION ANALYSIS 
Reads were mapped to the sacCer1 version of the yeast genome using Bowtie 
version 0.12.6 with default settings. Single-end reads were extended to the average 
fragment size of the experiment as determined by comparing reads aligning to the 
positive and negative strands. Paired-end reads were required to have a matching end 
between 100 and 200 base pairs downstream. Mapped reads were filtered to remove reads 
aligning to the rDNA locus (chr12 450,000-472,500) and the remaining reads were 
randomly selected without replacement from the pool of filtered reads such that each 




NUCLEOSOME POSITION CALLING FOR H3 DEPLETION ANALYSIS 
The dyad position for each selected read was defined as the center of the 
extended/paired read coordinates. A genomic map of dyad counts was made and 
Gaussian smoothed using a mean of 0, a standard deviation of 10 and a window of 3 
standard deviations. Nucleosomes were called as follows: The maximum smoothed dyad 
count was found. The average read length for all reads covering that base pair was 
determined and used to generate the nucleosome’s size and assign the start and stop 
position for the nucleosome. The standard deviation of the dyad was determined using 
raw dyad counts that fell within the nucleosome’s start and stop coordinates. The 
smoothed dyad occupancy of all base pairs within a nucleosome length of the dyad were 
set to 0 and this process repeated until no more nucleosomes were able to be called. 
NUCLEOSOME OCCUPANCY CALLING FOR H3 DEPLETION ANALYSIS 
The number of read centers falling within a 100 base pair window centered on the 
nucleosome dyad was used as a measure of nucleosome occupancy. A fixed window size 
around the nucleosome dyad was used in order to help separate the effects of occupancy 
and position. 
COMPARISON OF NUCLEOSOME POSITION AND OCCUPANCY 
Nucleosomes from paired experiments (0 hours and 3 hours growth in dextrose) 
were compared and nucleosomes overlapping by at least 30 bp and with at least 5 read 
centers contributing to the nucleosome dyad’s position were selected for further analysis. 
For each set of paired experiments a p-value was assigned to position and occupancy 
changes of each nucleosome. Position changes were detected using a t-test on the read 
centers of reads at that position from each time point. Occupancy changes were detected 
using a binominal distribution test on the number of read centers at that location in each 
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time point. The resulting p-values were Bonferroni corrected for the total number of 
overlapping nucleosomes.  
CLASSIFICATION OF NUCLEOSOMES 
Corrected p-values were used to set thresholds for nucleosome classification. A 
positional p-value of less than 0.01 was considered indicative of a nucleosome which 
changed position between time points. A p-value > 0.2 indicated a nucleosome with 
unchanged position between the 0 hour and 3 hour time points. For occupancy, 
nucleosomes with a corrected p-value < 0.01 were classified as having a relatively 
decreased occupancy. Nucleosomes with a p-value between 0.2 and 1-(0.2*correction 
factor) were classified as being stably occupied, while nucleosomes with a p-value 
greater than 1 – (0.01*correction factor) were classified as having a relatively higher 
occupancy (occupancy increased).  
In order to be classified as position altered or position stable, two or more of the 
replicates must similarly classify that nucleosome and the other replicates could not 
differentially classify that nucleosome. In order to be classified as occupancy stable, two 
or more replicates must classify the nucleosome as occupancy stable and the remaining 
replicates could not classify the nucleosome as occupancy decreased or increased. For 
occupancy decreased or increased calls, the nucleosomes must be classified similarly in 
two or more replicates and not exceed the opposite cutoff for being called occupancy 
stabled. For example, a nucleosome with corrected p-values of less than 0.01 in two 
replicates, a p-value of 0.1 in one replicate, and a p-value of 0.45 in the fourth replicate 




IDENTIFYING NUCLEOSOMES THAT CHANGE DUE TO H3 DEPLETION 
Once nucleosomes in both the wildtype and H3-shutoff strains had been 
classified, their classifications were compared between strains to remove ones which 
showed similar behavior in both strains. Nucleosomes which were classified differently 
in the H3-shutoff strain were identified as H3-silencing responsive and selected for 
further analysis. 
DETECTION OF ENRICHMENT/DEPLETION OF OTHER FACTORS 
Nucleosomes classified as occupancy decreased, occupancy increased, occupancy 
consistent, position altered, and position consistent were compared to genome 
annotations and previously published data sets to identify factors which may be 
responsible for the behavior. All H3-silencing responsive nucleosomes were used as a 
pool from which an identical number of nucleosomes were selected at random. This was 
repeated 100 times and the average value and standard deviation for the data set was 
determined and compared to the average value found at nucleosomes in that class. The 
number of standard deviations away from the mean (z-score) was then used to generate a 
p-value assuming a normal distribution around the mean. The –log10 of the p-value was 
taken and a sign assigned to indicate direction from mean. Data for the low resolution 
(1kb) data sets of H2A K7, H2B K11Ac, H2B K16Ac, H3 K9Ac, H3 K14Ac, H3 K18Ac, 
H3 K23Ac, H3 K27Ac, H4 K8Ac, H4 K12Ac and H4 K16Ac (Kurdistani et al. 2004); 
H3 K4me2, H3 NTermAc and H4 NTermAc (Bernstein et al. 2002); H3 K36me2 (Rao et 
al. 2005);  H2A.z K14Ac (Millar et al. 2006); H3 K56Ac (Xu et al. 2005); H2A.z 
occupancy (Zhang et al. 2005); H3 and H4 occupancy (Lee et al. 2004) were downloaded 
as nucleosome normalized values for intergenics and coding regions from ChromatinDB 
(www.bioinformatics2.wsu.edu/cgi-bin/ChromatinDB/cgi/downloader_select.pl) .  H3 
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K36Ac (Morris et al. 2007); H3 K4me3 (Xiao et al. 2007); H3 K4me1, H3 K4me2, H3 
K4me3, H3 R2me2a (65bp resolution) (Kirmizis et al. 2007); H3 K36me3 and H3 
K79me3 (65bp resolution) are from Kirmizis et al., 2009  (Kirmizis et al. 2009) were 
downloaded from GEO and normalized to H3 occupancy from the same publication or at 
similar resolution (H3 K4me3 1kb resolution). Data for the transcription associated 
factors Tup1 (Buck and Lieb 2006); Isw2K215R (Whitehouse et al. 2007); Rpo21, Bdf1, 
Rap1, Reb1, Vps72, and Srm1 (Koerber et al. 2009) were downloaded from GEO. H3 
turnover data (Dion et al. 2007) and high resolution H2A.z data (Albert et al. 2007) were 
downloaded as supplemental materials. 
RNA ISOLATION, CDNA SYNTHESIS, AND SEQUENCING 
RNA was isolated using the hot acidic phenol method (Xiao et al. 2003) from 
wildtype and H3-shutoff cells grown as previously described and transitioned to 
dextrose-containing media for 3 hours. RNA was cleaned up using the RNEasy Mini Kit 
(Qiagen 74104). Ribosomal RNA was removed using the RiboMinus system (Invitrogen 
K155003). Quality of RNA and absence of ribosomal RNA was confirmed by gel 
electrophoresis. 4.5 µg of ribo-minus RNA was then fragmented at 70°C for 5 minutes 
(Ambion AM8740) and used as input for double-strand cDNA synthesis using Invitrogen 
Double-Stranded cDNA synthesis kit (Invitrogen 11917-010) with random priming 
(Invitrogen 48190-011). The resulting cDNA was then prepped for sequencing using the 
UNC HTSF Genomic Multiplex protocol v. 2.5 with single-end adapters and multiplex 
oligos 4, 5 or 6. 
MAPPING OF RNA SEQUENCING READS 
 Reads from each of three biological replicates that uniquely mapped to the s. 
cerevisiae genome (sacCer1) using TopHat (v. 1.1.0) and Bowtie (v 0.12.6.0) with a 
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maximum intron size of 1,000 were identified. The samtools package (v 0.1.8.0) was 
used to determine the pileup of bases on the genome. The EdgeR package for R was used 
to determine genes that were differentially expressed between wild type and H3-depleted 
cells using tagwise dispersion (Robinson et al. 2010). 
COMPARISON OF H3-DEPLETION RESPONSIVE NUCLEOSOMES TO 
EXPRESSION 
The number of each class of H3-silencing responsive nucleosomes overlapping 
with either transcribed regions or their upstream non-transcribed regions was calculated 
and compared to the number of H3-silencing dependent nucleosomes which were found 
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Appendix Figure 1 Effect of 
H3 depletion on cells.  
(A) Wildtype (YEF473A) and 
H3 shutoff (DCB200.1) strains 
grow at similar rates in 
galactose. (B) H3 shutoff cells 
divide roughly once before 
cell-cycle arresting after being 
transitioned to media 
containing dextrose. (C) 
Culture of either wildtype or 
H3 shutoff cells were initially 
grown to an OD600 between 
0.8 and 1 in media containing 
galactose. (D) Cells were then 
isolated by filtration, rinsed 
with media containing 
dextrose, and resuspended at 
the original density in fresh 
media containing dextrose. A 
sample was removed for 
MNase digestion (E) Cells 
were incubated at 30°C for 3 
hours before being digested 
with MNase. (F, G) 0 hour 
MNase digest gels for wildtype 
and H3 shutoff cells. (H, I) 
MNase digest gels for wildtype 
and H3 shutoff cells after 3 
hours in dextrose. No clear tri-
nucleosome band is seen for 
H3 shutoff cells and there is increased background smearing. (J, K) Correlation co-
efficient for all wildtype experiments at 0 and 3 hours (A: single end sequencing; B,C: 
paired end sequencing). (L, M) Correlation co-efficients for all H3 shutoff experiments at 





Appendix Figure 2 Most factors similarly affect nucleosomes regardless of if 
nucleosome is located in a non-transcribed or transcribed region.  
Rsc8, Rpd3, and Nhp6A all show some degree of differential patterning between non-
transcribed and transcribed regions of the genome. This is especially pronounced for 




Appendix Table 1 H3 depletion alters transcription genome wide. 




Gene Log Conc 
Log Fold 
Change p-value 
YAL067C -15.8806 4.94801 1.01E-42 
 
YPR018W -15.5534 1.985218 1.09E-08 
YAL066W -34.4467 31.13863 0.004639 
 
YPR019W -13.0542 0.65844 0.002734 
YAL065C -18.6703 -0.4031 0.831988 
 
YPR020W -14.9543 -1.01187 0.000253 
YAL064C-A -17.5833 1.050995 0.045645 
 
YPR021C -14.1493 1.175408 6.79E-07 
YAL064W -36.033 27.96603 1 
 
YPR022C -13.3351 0.904085 5.38E-05 
YAL063C-A -35.5347 28.96265 0.502477 
 
YPR023C -13.1712 0.663701 0.001921 
YAL063C -17.1304 1.100841 0.017522 
 
YPR024W -11.1749 -0.6072 0.001898 
YAL062W -12.798 4.400797 3.02E-70 
 
YPR025C -14.6499 0.528853 0.038257 
YAL061W -13.4196 4.200048 3.76E-52 
 
YPR026W -13.1277 1.908263 3.09E-17 
YAL060W -10.9931 1.405578 3.98E-11 
 
YPR027C -15.3591 2.140738 9.97E-13 
YAL059C-A -14.9055 -1.75721 2.73E-09 
 
YPR028W -11.9229 -1.37904 5.82E-11 
YAL059W -14.2068 -1.84652 8.84E-12 
 
YPR029C -12.704 -0.86642 2.97E-05 
YAL058W -13.1652 -0.14851 0.485035 
 
YPR030W -15.2585 3.24341 8.57E-27 
YAL056C-A -15.5083 0.078721 0.82381 
 
YPR031W -14.023 1.119492 3.18E-06 
YAL056W -12.4356 -0.35594 0.091589 
 
YPR032W -12.7911 0.338689 0.129587 
YAL055W -16.6834 0.89603 0.018904 
 
YPR033C -12.2582 -1.10428 4.10E-07 
YAL054C -13.9323 3.621984 2.10E-42 
 
YPR034W -14.1485 -0.52684 0.042569 
YAL053W -13.1777 0.795573 0.00165 
 
YPR035W -11.1913 -1.69255 1.66E-13 
YAL051W -13.8634 0.731278 0.001858 
 
YPR036W -10.8338 -0.84135 1.67E-05 
YAL049C -13.9966 0.251169 0.283601 
 
YPR036W-A -14.9001 1.876223 1.44E-11 
YAL048C -13.8301 1.734568 1.39E-12 
 
YPR037C -13.9074 0.248874 0.308984 
YAL047W-A -17.1756 2.583428 2.38E-08 
 
YPR038W -14.9092 0.453496 0.135344 
YAL047C -15.7363 1.071772 0.000532 
 
YPR039W -16.0438 1.49555 1.77E-05 
YAL046C -14.526 0.315724 0.21014 
 
YPR040W -15.8683 1.846609 1.83E-08 
YAL045C -17.7803 2.307088 1.70E-05 
 
YPR041W -10.755 -1.65223 9.74E-15 
YAL044W-A -15.3422 0.784667 0.007578 
 
YPR042C -15.0598 1.378809 4.63E-07 
YAL044C -12.124 0.088115 0.667294 
 
YPR043W -12.8895 -1.42628 1.20E-08 
YAL043C -14.1797 0.922041 0.000286 
 
YPR044C -13.1645 -1.53353 8.57E-09 
YAL042C-A -12.5075 -1.0889 1.29E-07 
 
YPR045C -12.772 0.762865 0.000646 
YAL042W -10.4949 -1.01291 5.27E-07 
 
YPR046W -16.857 4.516616 1.98E-25 
YAL041W -14.0365 1.204718 8.02E-07 
 
YPR047W -14.2601 1.85831 9.28E-14 
YAL040C -16.1754 1.667144 6.15E-06 
 
YPR048W -13.8256 0.306324 0.194623 
YAL039C -13.9334 0.267851 0.2608 
 
YPR049C -13.3337 1.570427 9.28E-13 
YAL038W -6.56825 -0.33089 0.129681 
 
YPR051W -14.6911 -1.07389 8.20E-05 
YAL037C-B -7.24341 -0.42686 0.058257 
 
YPR050C -15.0796 -0.994 0.000455 
YAL037C-A -18.0833 1.697008 0.002612 
 
YPR052C -13.9543 -1.87264 1.81E-15 
YAL037W -15.5504 2.183222 4.30E-12 
 
YPR053C -14.2647 -1.10215 3.25E-06 
YAL036C -12.1826 -0.49629 0.017577 
 
YPR054W -15.1025 0.966901 0.000392 
YAL035W -11.4077 -1.22434 3.36E-07 
 
YPR055W -13.7191 1.268323 2.13E-08 
YAL034C-B -19.491 -1.11443 0.401681 
 
YPR056W -13.6088 -0.24564 0.326173 
YAL034W-A -16.9347 0.158844 0.749167 
 
YPR057W -14.1362 0.913032 0.000364 
YAL034C -16.4534 2.456018 1.24E-10 
 
YPR058W -13.3167 -0.31031 0.147348 
YAL033W -13.2204 0.188913 0.420788 
 
YPR059C -15.1428 -0.24607 0.416369 
YAL032C -15.6964 1.456336 7.68E-06 
 
YPR060C -13.1855 -0.25755 0.253668 
YAL031W-A -17.6919 0.673974 0.192863 
 
YPR061C -17.1017 2.749556 3.10E-10 
YAL031C -14.5526 0.985061 0.000142 
 
YPR062W -14.3245 -0.1917 0.461129 
YAL030W -15.3403 0.725819 0.015704 
 
YPR063C -14.5419 1.042883 4.82E-05 
YAL029C -11.907 -0.25763 0.198706 
 
YPR064W -18.8218 6.215882 9.59E-18 
YAL028W -15.9912 2.573027 6.01E-14 
 
YPR065W -17.3866 1.464612 0.003246 
YAL027W -15.1664 0.336071 0.244676 
 
YPR066W -14.4796 1.58807 6.17E-10 
YAL026C-A -15.2542 0.214957 0.501222 
 
YPR067W -16.0797 1.137908 0.000672 
YAL026C -11.7935 0.028286 0.894861 
 
YPR068C -15.1158 2.18909 3.06E-14 
YAL025C -13.8753 -0.80088 0.000929 
 
YPR069C -10.7642 0.36021 0.063117 
YAL024C -15.9129 2.424096 1.20E-12 
 
YPR070W -14.3418 0.901832 0.000252 
YAL023C -10.2406 -1.56075 2.07E-14 
 
YPR071W -14.4649 2.245361 1.75E-16 
YAL022C -11.7204 0.042875 0.833887 
 
YPR072W -14.1174 0.059471 0.787933 
YAL021C -13.5009 0.667805 0.00822 
 
YPR073C -13.1582 -0.36802 0.119299 
YAL020C -12.9171 -0.06207 0.778955 
 
YPR074C -9.41183 0.050094 0.808732 
YAL019W-A -13.9474 0.104472 0.741231 
 
YPR074W-A -21.1979 1.464025 0.628687 
YAL019W -12.7543 0.353545 0.114483 
 
YPR075C -12.4325 0.218815 0.30596 
YAL018C -18.2138 7.428333 1.48E-29 
 
YPR076W -14.585 -0.30945 0.206225 
YAL017W -12.2815 1.635618 2.99E-15 
 
YPR077C -18.4313 4.990079 1.90E-13 
YAL016C-B -15.3247 0.919955 0.001609 
 
YPR078C -17.2075 4.792676 6.88E-24 
YAL016C-A -15.1299 -0.6223 0.028023 
 
YPR079W -15.0319 0.433077 0.11525 
YAL016W -12.5641 -0.52867 0.013071 
 
YPR080W -11.7773 -0.83106 0.000166 
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YAL015C -13.6412 1.949474 1.49E-17 
 
YPR081C -13.6051 2.208331 8.56E-22 
YAL014C -13.5362 -0.01065 0.970406 
 
YPR082C -14.9951 -0.14366 0.578212 
YAL013W -15.216 0.292339 0.379977 
 
YPR083W -14.6862 0.634867 0.013697 
YAL012W -12.0288 0.178293 0.460339 
 
YPR084W -15.0906 2.004 7.05E-13 
YAL011W -15.3486 -0.12066 0.644364 
 
YPR085C -14.9912 2.803433 3.25E-20 
YAL010C -15.3227 1.486724 3.05E-07 
 
YPR086W -12.5699 -0.18947 0.359014 
YAL009W -14.8003 0.322111 0.243975 
 
YPR088C -11.5181 -0.67301 0.001023 
YAL008W -14.5186 1.365455 7.82E-08 
 
YPR087W -13.7161 -0.3774 0.095505 
YAL007C -14.3302 -0.12061 0.629988 
 
YPR089W -13.9159 0.042926 0.891629 
YAL005C -10.5614 2.16947 6.28E-21 
 
YPR091C -14.4786 0.4731 0.05938 
YAL004W -12.912 2.165329 3.12E-16 
 
YPR092W -10.8278 -0.9809 0.011032 
YAL003W -11.4289 -2.12201 3.92E-22 
 
YPR093C -13.9174 1.58837 9.92E-12 
YAL002W -14.2299 1.815941 2.73E-13 
 
YPR094W -15.3411 -0.10217 0.705108 
YAL001C -13.1494 0.773275 0.000483 
 
YPR095C -13.0165 1.401384 2.57E-10 
YAR002W -14.3012 0.738393 0.002224 
 
YPR096C -18.7836 4.288771 4.62E-09 
YAR002C-A -11.3929 -0.3954 0.060009 
 
YPR097W -11.5506 0.509357 0.009972 
YAR003W -12.7452 0.626278 0.003597 
 
YPR098C -14.2475 0.617444 0.01669 
YAR007C -12.5877 1.276062 9.82E-10 
 
YPR099C -14.7287 -0.84787 0.000953 
YAR008W -13.9972 0.599502 0.011189 
 
YPR100W -14.5298 -0.90453 0.000262 
YAR014C -12.4237 0.466056 0.027494 
 
YPR101W -14.8541 0.561243 0.042051 
YAR015W -11.0757 0.636906 0.001687 
 
YPR102C -13.8638 -2.46273 7.06E-23 
YAR018C -13.5549 0.821248 0.000348 
 
YPR103W -11.9594 -1.33509 4.63E-11 
YAR019C -15.2572 2.132866 1.29E-12 
 
YPR104C -13.0294 0.570138 0.012673 
YAR019W-A -18.3687 1.947532 0.001795 
 
YPR105C -12.6605 0.421097 0.04196 
YAR023C -15.3385 2.067747 2.58E-12 
 
YPR106W -15.569 1.985525 9.20E-11 
YAR027W -14.0732 0.17241 0.459387 
 
YPR107C -14.518 1.136865 6.73E-06 
YAR028W -14.8838 -1.35485 6.82E-07 
 
YPR108W -11.319 -0.68937 0.000456 
YAR029W -17.5805 -0.61541 0.165247 
 
YPR108W-A -20.823 2.209944 0.1315 
YAR030C -17.382 0.28497 0.609117 
 
YPR109W -13.4166 0.463749 0.046786 
YAR031W -16.1117 1.361276 9.76E-05 
 
YPR110C -12.0052 -1.80204 2.37E-18 
YAR033W -18.917 1.376924 0.076027 
 
YPR111W -15.3654 1.376021 1.80E-06 
YAR035W -14.4091 2.258668 2.15E-17 
 
YPR112C -12.5681 0.110587 0.574322 
YAR035C-A -19.3979 3.059712 0.000699 
 
YPR113W -11.4886 -0.42152 0.032246 
YAR042W -13.5329 1.758937 1.75E-13 
 
YPR114W -15.5441 0.904739 0.002746 
YAR047C -18.1838 1.486286 0.008393 
 
YPR115W -12.8956 0.304777 0.170852 
YAR050W -15.912 3.694492 7.82E-27 
 
YPR116W -15.7256 0.33634 0.329803 
YAR053W -35.0322 29.96774 0.128724 
 
YPR117W -12.1512 1.308302 6.18E-10 
YAR071W -21.1951 -1.69763 1 
 
YPR118W -11.8068 -1.66362 3.20E-15 
YAR073W -33.8302 32.37163 2.47E-06 
 
YPR119W -13.8372 -1.14853 1.69E-06 
YAR075W -34.2909 31.45028 0.00068 
 
YPR120C -15.204 1.196288 4.51E-05 
YJL219W -19.532 4.792087 1.56E-07 
 
YPR121W -14.0964 2.002369 2.74E-15 
YJL218W -15.1762 1.161897 4.07E-05 
 
YPR122W -13.8488 0.32526 0.174562 
YJL217W -13.0407 -0.35503 0.166848 
 
YPR123C -12.4858 -2.05694 7.45E-18 
YJL216C -14.9869 4.483501 1.13E-48 
 
YPR124W -11.4744 -2.07515 1.05E-22 
YJL215C -18.3053 2.604532 5.69E-05 
 
YPR125W -15.3597 0.372331 0.224039 
YJL214W -15.7736 4.313849 2.78E-36 
 
YPR126C -15.7936 0.327094 0.276901 
YJL213W -12.4481 3.004399 5.83E-40 
 
YPR127W -12.2385 3.545756 7.03E-57 
YJL212C -13.0789 0.142128 0.542967 
 
YPR128C -12.7894 0.729075 0.000472 
YJL211C -13.8214 0.244935 0.311551 
 
YPR129W -14.6105 2.384232 9.05E-18 
YJL210W -13.1062 -0.10139 0.63927 
 
YPR130C -16.98 1.112598 0.010938 
YJL209W -14.6604 0.349212 0.177996 
 
YPR131C -14.5347 0.340272 0.174514 
YJL208C -15.3259 1.065585 0.00028 
 
YPR132W -13.1231 -2.86811 2.64E-29 
YJL207C -11.7401 0.258005 0.196818 
 
YPR133C -12.7573 0.029079 0.912178 
YJL206C -14.1602 1.729406 2.37E-12 
 
YPR133W-A -17.1737 0.119192 0.81158 
YJL205C -16.2844 1.02156 0.00457 
 
YPR134W -14.6216 1.456841 6.99E-09 
YJL204C -14.9176 2.635332 2.96E-21 
 
YPR135W -13.8624 1.216244 1.30E-07 
YJL203W -17.4021 2.425475 3.57E-07 
 
YPR136C -16.1827 -0.88833 0.008966 
YJL202C -18.7477 3.201509 7.03E-06 
 
YPR137W -14.2491 -0.55251 0.026723 
YJL201W -14.9406 0.87152 0.001337 
 
YPR138C -12.3949 -0.6405 0.003202 
YJL200C -11.7385 2.224446 7.55E-27 
 
YPR139C -14.4206 0.00447 1 
YJL199C -16.2536 2.198527 3.26E-10 
 
YPR140W -14.3745 -0.74665 0.00284 
YJL198W -12.3919 -0.25985 0.215552 
 
YPR141C -14.9355 2.748951 4.04E-22 
YJL197W -12.2728 -0.70282 0.000496 
 
YPR142C -16.5505 -0.6902 0.069003 
YJL197C-A -16.9012 -0.0257 0.91514 
 
YPR143W -15.5693 -0.86674 0.005246 
YJL196C -11.0546 1.332958 8.73E-11 
 
YPR144C -14.3337 1.529022 4.09E-10 
YJL195C -16.8192 1.398078 0.001827 
 
YPR145W -10.0173 -2.04453 3.94E-19 
YJL194W -15.8046 0.954699 0.003126 
 
YPR145C-A -15.8791 1.34076 4.57E-05 
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YJL193W -15.0229 1.857641 1.79E-11 
 
YPR146C -16.0831 -0.10785 0.884672 
YJL192C -14.1503 0.746584 0.001493 
 
YPR147C -13.44 0.62009 0.005734 
YJL191W -13.1906 -0.02703 0.926147 
 
YPR148C -13.5458 -0.35977 0.100088 
YJL190C -11.286 -2.28609 5.64E-27 
 
YPR149W -13.3923 -0.86814 0.0002 
YJL189W -11.1565 -1.86364 6.43E-16 
 
YPR151C -15.0907 2.32279 6.27E-16 
YJL188C -11.3912 -1.96387 2.85E-17 
 
YPR150W -15.8795 2.47932 5.19E-14 
YJL187C -14.1512 0.387795 0.120227 
 
YPR152C -13.6523 1.06537 8.21E-06 
YJL186W -11.2778 -0.79686 4.98E-05 
 
YPR153W -16.5774 1.662992 1.77E-05 
YJL185C -15.5093 1.362124 1.26E-05 
 
YPR154W -15.8544 1.236458 0.000108 
YJL184W -14.1643 -0.94644 6.87E-05 
 
YPR155C -14.3048 0.219809 0.398285 
YJL183W -12.279 -1.04587 7.42E-07 
 
YPR156C -14.2268 -0.40335 0.124726 
YJL182C -18.0708 1.07477 0.068642 
 
YPR157W -12.8105 -0.87601 0.000637 
YJL181W -14.5386 0.661261 0.010324 
 
YPR158W -14.9949 1.574698 3.52E-08 
YJL180C -14.4098 1.110842 9.85E-06 
 
YPR159W -10.4594 -0.22005 0.252875 
YJL179W -14.6063 -0.3694 0.155404 
 
YPR160W -12.0553 6.225461 8.04E-62 
YJL178C -13.8125 0.156482 0.523437 
 
YPR160C-A -13.4456 5.809565 1.21E-75 
YJL177W -13.7506 -2.70318 3.42E-26 
 
YPR160W-A -17.4953 4.87868 6.14E-22 
YJL176C -13.5585 0.439146 0.066675 
 
YPR161C -13.6185 1.073395 1.58E-06 
YJL175W -15.9777 -0.81061 0.016068 
 
YPR162C -15.0738 0.388614 0.147406 
YJL174W -13.4769 -0.84897 0.000234 
 
YPR163C -11.1591 -2.20343 2.73E-27 
YJL173C -14.5578 1.196051 2.33E-06 
 
YPR164W -12.5121 0.945274 4.87E-06 
YJL172W -12.3662 2.570438 5.27E-29 
 
YPR165W -11.5966 -1.36818 9.06E-12 
YJL171C -11.1285 -0.64617 0.005243 
 
YPR166C -15.8388 -0.20249 0.574749 
YJL170C -15.4087 2.171194 8.55E-13 
 
YPR167C -14.7828 2.865158 3.19E-25 
YJL168C -13.0028 -0.29544 0.188991 
 
YPR168W -16.8072 0.514748 0.191475 
YJL169W -16.1329 0.064015 1 
 
YPR169W -13.7754 -0.20689 0.428461 
YJL167W -9.87944 1.047279 1.68E-08 
 
YPR170C -17.5753 2.052573 8.14E-05 
YJL166W -12.7647 -0.56688 0.013381 
 
YPR169W-A -17.2896 2.113895 3.21E-06 
YJL165C -12.8545 -0.6318 0.011464 
 
YPR170W-B -16.454 1.78167 3.53E-06 
YJL164C -13.4395 0.802096 0.00024 
 
YPR170W-A -18.0509 2.576857 2.92E-05 
YJL163C -14.174 1.677801 2.80E-11 
 
YPR171W -16.3889 0.50417 0.13784 
YJL162C -15.6902 1.899684 1.81E-09 
 
YPR172W -15.4537 1.86091 4.68E-10 
YJL161W -17.4941 1.955299 4.44E-05 
 
YPR173C -12.684 -0.62045 0.003731 
YJL160C -16.4257 2.84917 1.76E-14 
 
YPR174C -15.2008 0.63752 0.026941 
YJL159W -12.7375 0.315519 0.151937 
 
YPR175W -13.0494 1.401763 2.73E-10 
YJL158C -13.6895 -1.13699 4.64E-07 
 
YPR176C -12.1233 0.84153 0.000162 
YJL157C -12.0956 -0.86117 0.000175 
 
YPR177C -16.4296 -0.52238 0.170565 
YJL156C -13.1845 0.727845 0.000739 
 
YPR178W -14.1226 0.796208 0.000698 
YJL156W-A -18.3152 0.88402 0.144868 
 
YPR179C -14.8563 1.168914 6.09E-05 
YJL155C -13.2114 0.776307 0.000896 
 
YPR180W -13.9506 0.301235 0.201242 
YJL154C -13.0115 0.688833 0.001568 
 
YPR181C -13.3373 -0.37878 0.102058 
YJL153C -13.6294 7.550696 3.24E-112 
 
YPR182W -16.2176 0.240018 0.532528 
YJL152W -17.3803 3.485665 5.99E-13 
 
YPR183W -14.5888 0.173233 0.514885 
YJL151C -14.8711 1.668944 1.45E-09 
 
YPR184W -12.544 4.116355 3.12E-65 
YJL150W -18.6662 1.365841 0.065439 
 
YPR185W -13.8982 3.001184 1.78E-31 
YJL149W -16.2912 1.573148 1.40E-05 
 
YPR186C -15.5398 1.100383 0.000268 
YJL148W -13.6029 -1.44194 3.71E-10 
 
YPR187W -14.0164 -1.75071 7.35E-13 
YJL147C -14.4507 0.401668 0.114541 
 
YPR188C -14.0065 -0.12575 0.589744 
YJL146W -14.608 1.015622 7.48E-05 
 
YPR189W -11.7674 -0.1249 0.539348 
YJL145W -14.0868 -0.92855 0.000125 
 
YPR190C -13.1327 -0.42477 0.047027 
YJL144W -14.6983 2.345944 1.91E-16 
 
YPR191W -11.988 -0.10465 0.596908 
YJL143W -14.4586 -0.60837 0.026509 
 
YPR192W -14.8037 2.885885 4.33E-25 
YJL142C -16.2705 -0.4338 0.306937 
 
YPR193C -16.6226 3.695733 5.86E-20 
YJL141C -13.953 1.541185 2.89E-10 
 
YPR194C -12.7259 1.346214 1.81E-09 
YJL140W -13.5599 -0.46192 0.05677 
 
YPR195C -16.467 1.1044 0.003288 
YJL139C -12.388 0.181104 0.395221 
 
YPR196W -15.7992 2.82031 1.17E-16 
YJL138C -15.1121 -0.06328 0.823283 
 
YPR197C -14.7079 -0.56144 0.032693 
YJL137C -15.4405 1.045392 0.000642 
 
YPR198W -12.4177 -0.07564 0.712385 
YJL136W-A -21.1952 -1.69769 1 
 
YPR199C -15.5544 0.339279 0.264849 
YJL136C -12.9827 -2.02519 1.94E-18 
 
YPR200C -16.2147 2.034232 1.30E-08 
YJL135W -34.6248 30.7825 0.01729 
 
YPR201W -14.9161 4.143005 8.03E-45 
YJL134W -12.9397 -0.66173 0.001597 
 
YBL113C -35.238 29.55614 0.253715 
YJL133C-A -15.5022 -0.74374 0.011687 
 
YBL113W-A -36.033 27.96603 1 
YJL133W -14.9607 2.103146 2.43E-14 
 
YBL109W -35.5317 28.96866 0.502477 
YJL132W -14.3093 1.885781 1.70E-14 
 
YBL108W -20.1946 0.292733 1 
YJL131C -16.3501 0.48001 0.16906 
 
YBL107C -15.7538 0.62461 0.046765 
YJL130C -9.00436 0.701309 0.000246 
 
YBL106C -13.2975 2.219011 4.60E-23 
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YJL129C -12.2234 0.934305 9.77E-06 
 
YBL105C -12.5828 -0.02627 0.910918 
YJL128C -12.6375 0.937063 2.42E-05 
 
YBL104C -12.9683 0.335079 0.126057 
YJL127W-A -17.1388 0.804033 0.052591 
 
YBL103C -14.7606 0.829002 0.001161 
YJL127C-B -14.2529 -0.23085 0.34985 
 
YBL102W -13.4839 -0.90899 5.89E-05 
YJL127C -13.5137 1.249649 6.23E-08 
 
YBL101C -15.052 1.156882 5.34E-05 
YJL126W -14.6108 0.241337 0.32197 
 
YBL100W-C -20.1927 3.474473 0.004439 
YJL125C -14.6129 0.569114 0.027201 
 
YBL099W -12.1173 -0.99004 2.47E-06 
YJL124C -14.8563 -0.76174 0.003653 
 
YBL100C -14.8129 -0.89351 0.001159 
YJL123C -13.1493 -0.71739 0.000706 
 
YBL098W -11.3936 3.213715 1.35E-47 
YJL122W -15.1169 -1.25605 8.93E-06 
 
YBL097W -13.5422 0.693058 0.003321 
YJL121C -12.7605 -0.40984 0.071125 
 
YBL096C -15.2851 -0.05528 0.816447 
YJL120W -14.1012 -0.44163 0.089047 
 
YBL095W -13.6223 0.038683 0.891309 
YJL119C -17.5053 2.208247 4.21E-06 
 
YBL094C -15.2539 -0.09289 0.769148 
YJL118W -15.349 1.605887 4.87E-08 
 
YBL093C -14.1052 0.983171 4.95E-05 
YJL117W -12.9451 -0.39984 0.055813 
 
YBL092W -13.0325 -2.00245 4.85E-18 
YJL116C -16.2346 1.49056 2.23E-05 
 
YBL091C-A -16.6905 1.297514 0.000898 
YJL115W -14.3842 1.189853 8.11E-06 
 
YBL091C -12.3564 -0.74122 0.00063 
YJL112W -13.6037 0.453287 0.057241 
 
YBL090W -14.764 -0.45345 0.084869 
YJL111W -12.8454 -1.461 2.63E-11 
 
YBL089W -14.3296 0.249826 0.314924 
YJL110C -14.8564 -0.46096 0.08929 
 
YBL088C -12.2681 1.578566 2.42E-14 
YJL109C -11.1369 -0.73392 0.000184 
 
YBL087C -11.7157 -2.2644 1.81E-24 
YJL108C -15.5143 -0.85072 0.006542 
 
YBL086C -14.8703 0.886457 0.000667 
YJL107C -14.9603 -0.78765 0.003814 
 
YBL085W -14.953 0.350669 0.220382 
YJL106W -14.4404 3.620566 2.13E-35 
 
YBL084C -15.4069 0.813868 0.007909 
YJL105W -15.5253 3.2902 4.44E-25 
 
YBL083C -14.8542 0.247251 0.404986 
YJL104W -14.7007 0.609936 0.021364 
 
YBL082C -12.9386 0.147999 0.520095 
YJL103C -15.5931 1.635064 6.66E-08 
 
YBL081W -16.7511 1.412407 0.00084 
YJL102W -14.3092 0.816114 0.000898 
 
YBL080C -14.2322 0.466081 0.05851 
YJL101C -12.3929 -0.7562 0.000338 
 
YBL079W -11.8886 -0.18314 0.385636 
YJL100W -14.905 0.761501 0.005213 
 
YBL078C -15.5427 1.275584 1.84E-05 
YJL099W -13.0072 2.160987 1.85E-21 
 
YBL077W -10.346 -1.42769 2.46E-12 
YJL098W -13.8569 -0.58575 0.011095 
 
YBL076C -9.12523 -1.64459 3.63E-17 
YJL097W -16.4884 0.301366 0.379368 
 
YBL075C -10.3931 7.666507 4.02E-154 
YJL096W -14.8465 -0.37636 0.143811 
 
YBL074C -16.0219 0.56957 0.090014 
YJL095W -13.927 1.370078 3.00E-09 
 
YBL073W -18.3601 0.784298 0.356548 
YJL094C -13.4373 0.834134 0.000314 
 
YBL072C -12.5099 -1.96871 2.03E-18 
YJL093C -12.292 0.936607 4.52E-06 
 
YBL071C-B -18.7778 3.126782 1.73E-05 
YJL092W -13.9312 0.73126 0.002126 
 
YBL071W-A -16.0531 0.116911 0.717773 
YJL091C -13.6573 -0.57742 0.012266 
 
YBL071C -17.3369 0.527986 0.265703 
YJL090C -14.3945 1.189124 1.18E-06 
 
YBL070C -15.5135 0.807903 0.0074 
YJL089W -15.5611 4.927889 4.37E-48 
 
YBL069W -12.52 0.6182 0.002639 
YJL088W -16.0942 2.380403 4.99E-12 
 
YBL068W-A -14.742 0.735021 0.004679 
YJL087C -13.3319 -0.16761 0.465993 
 
YBL068W -13.2562 -0.39544 0.065576 
YJL086C -16.1906 -0.67472 0.046384 
 
YBL067C -13.8356 -0.03859 0.859195 
YJL085W -15.6623 0.058428 1 
 
YBL066C -13.9073 5.608036 1.29E-85 
YJL084C -15.9983 2.031959 2.60E-09 
 
YBL065W -16.3611 5.950228 3.61E-48 
YJL083W -14.582 1.255462 3.39E-06 
 
YBL064C -13.7151 3.287134 1.07E-35 
YJL082W -12.5454 0.873388 2.35E-05 
 
YBL063W -13.9702 1.345546 9.78E-09 
YJL081C -13.4226 -0.82808 0.00022 
 
YBL061C -12.9793 -0.01859 0.935216 
YJL080C -11.9356 -0.97848 1.10E-06 
 
YBL062W -15.4438 0.305204 0.307016 
YJL079C -15.1546 3.292033 3.01E-28 
 
YBL060W -13.4825 1.645692 2.01E-13 
YJL078C -13.26 1.306131 6.84E-09 
 
YBL059C-A -14.9152 0.395061 0.140713 
YJL077W-B -16.0803 1.04343 0.002273 
 
YBL059W -14.8713 3.178239 1.49E-26 
YJL077C -15.0924 1.914002 1.05E-10 
 
YBL058W -12.6711 -0.33806 0.100525 
YJL077W-A -17.3504 1.967102 4.02E-05 
 
YBL057C -12.701 0.082192 0.699657 
YJL076W -13.391 0.245821 0.31946 
 
YBL056W -11.3389 -0.48877 0.012861 
YJL075C -16.3697 0.083197 0.935613 
 
YBL055C -13.0725 0.046704 0.818519 
YJL074C -13.6891 0.662658 0.003359 
 
YBL054W -14.9217 1.586411 2.40E-09 
YJL073W -15.3545 0.462455 0.113377 
 
YBL052C -13.635 -0.14518 0.535889 
YJL072C -14.6932 -0.25261 0.338794 
 
YBL053W -15.9065 0.543692 0.134356 
YJL071W -13.7003 1.016564 9.90E-06 
 
YBL051C -14.8898 1.812706 7.56E-11 
YJL070C -13.8834 1.486044 1.32E-10 
 
YBL050W -12.8501 -0.17858 0.396496 
YJL069C -13.3888 -0.54085 0.015579 
 
YBL049W -15.1771 3.779805 7.93E-34 
YJL068C -12.7944 1.279239 1.31E-09 
 
YBL048W -13.9176 0.132725 0.56043 
YJL066C -14.3259 1.325481 5.25E-08 
 
YBL047C -12.1127 -0.17399 0.389233 
YJL067W -15.8382 1.470911 6.23E-06 
 
YBL046W -13.5843 2.050439 2.27E-16 
YJL065C -15.9199 -0.18334 0.585588 
 
YBL045C -11.9042 -0.43673 0.040562 
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YJL064W -16.1796 -0.70474 0.039673 
 
YBL044W -18.1968 1.463454 0.012072 
YJL063C -14.7674 -0.88341 0.001041 
 
YBL043W -16.0769 3.193145 1.11E-18 
YJL062W-A -15.5994 0.652886 0.029019 
 
YBL042C -12.7681 -0.66223 0.001466 
YJL062W -13.8649 0.881507 0.000196 
 
YBL041W -13.2924 -0.61186 0.005465 
YJL061W -13.3043 -0.01547 0.94718 
 
YBL040C -12.4002 -0.88306 5.38E-05 
YJL060W -15.4829 2.039143 4.22E-11 
 
YBL039W-B -16.8434 1.677559 5.44E-05 
YJL059W -16.335 1.803742 3.21E-07 
 
YBL039C -11.175 -1.72483 8.59E-18 
YJL058C -15.8507 1.896853 4.14E-09 
 
YBL039C-A -15.21 -1.37131 3.73E-06 
YJL057C -13.5926 1.622706 2.78E-12 
 
YBL038W -13.7728 0.544635 0.024651 
YJL056C -15.7016 3.261276 3.12E-23 
 
YBL037W -13.5602 0.631233 0.005703 
YJL055W -13.1148 -0.56503 0.007811 
 
YBL036C -12.9901 -0.72264 0.001386 
YJL054W -14.3592 -0.86577 0.000361 
 
YBL035C -14.3872 1.337931 1.18E-07 
YJL053W -14.9548 1.036749 0.000114 
 
YBL034C -14.6276 2.165795 1.82E-15 
YJL052C-A -35.2409 29.55025 0.253715 
 
YBL033C -13.9066 0.466056 0.042111 
YJL052W -10.9245 3.793583 8.57E-22 
 
YBL032W -11.6085 0.805009 0.000261 
YJL051W -14.1184 1.118292 7.70E-06 
 
YBL031W -16.6871 1.07538 0.007757 
YJL050W -11.4553 -0.41439 0.035297 
 
YBL030C -11.9106 -0.54386 0.011305 
YJL049W -16.0376 0.30058 0.394355 
 
YBL029C-A -14.8307 1.480192 1.73E-08 
YJL048C -15.3815 0.390324 0.192107 
 
YBL029W -16.3946 2.294577 3.80E-10 
YJL047C-A -16.4625 0.929681 0.0106 
 
YBL028C -14.254 -0.68293 0.006813 
YJL047C -14.4447 1.405914 2.68E-08 
 
YBL027W -12.6741 -2.36215 1.45E-24 
YJL046W -13.7245 0.938327 8.48E-05 
 
YBL026W -13.4015 -0.66169 0.005931 
YJL045W -15.4167 9.016087 3.11E-123 
 
YBL025W -15.0909 1.388451 8.53E-07 
YJL044C -13.3686 -0.46542 0.036306 
 
YBL024W -13.6637 -1.2897 2.10E-08 
YJL043W -16.9721 2.100629 1.72E-06 
 
YBL023C -12.1477 -0.24681 0.247998 
YJL042W -13.2892 1.703923 6.70E-14 
 
YBL022C -11.9649 -0.12515 0.536526 
YJL041W -14.7583 0.655044 0.015213 
 
YBL021C -15.0516 0.465024 0.102391 
YJL039C -10.5554 0.379624 0.04916 
 
YBL020W -12.4056 -0.24795 0.242744 
YJL038C -17.4329 5.826446 2.18E-31 
 
YBL019W -14.4245 0.437189 0.071761 
YJL037W -16.959 3.022707 1.97E-12 
 
YBL018C -15.117 -0.81004 0.007891 
YJL036W -14.2826 0.409982 0.110028 
 
YBL017C -10.2897 0.002833 1 
YJL035C -14.8611 0.566436 0.036781 
 
YBL016W -13.9081 -0.19775 0.403883 
YJL034W -9.43155 1.788259 3.34E-16 
 
YBL015W -12.2461 1.636565 2.55E-15 
YJL033W -12.868 -0.51483 0.01356 
 
YBL014C -12.6428 0.363385 0.100617 
YJL032W -15.9374 1.017068 0.001708 
 
YBL013W -15.645 1.247083 8.85E-05 
YJL031C -13.4964 1.650067 1.58E-13 
 
YBL012C -14.8915 -0.63793 0.014312 
YJL030W -14.4328 1.401558 1.37E-08 
 
YBL011W -12.0584 -0.53494 0.01224 
YJL029C -13.2824 1.060514 1.16E-06 
 
YBL010C -15.0181 0.635821 0.029792 
YJL028W -19.1609 0.8864 0.22787 
 
YBL009W -14.0446 0.302122 0.220356 
YJL027C -19.2047 5.450426 3.83E-11 
 
YBL008W-A -19.3646 3.123194 0.000412 
YJL026W -11.0319 2.590078 3.76E-36 
 
YBL008W -12.606 1.555322 1.53E-13 
YJL026C-A -12.2217 2.643524 8.49E-33 
 
YBL007C -12.1839 -0.24038 0.287491 
YJL025W -15.0571 1.358981 1.00E-06 
 
YBL006C -13.3201 -1.27056 5.85E-09 
YJL024C -15.2757 0.028002 1 
 
YBL006W-A -15.2893 -1.44457 3.23E-07 
YJL023C -15.2578 2.059795 1.59E-12 
 
YBL005W -13.9814 1.954315 1.75E-16 
YJL022W -17.2094 0.522137 0.283632 
 
YBL004W -10.3306 -0.892 1.60E-06 
YJL020C -13.589 1.382847 2.58E-09 
 
YBL003C -12.3302 0.339052 0.172808 
YJL020W-A -17.9223 1.106044 0.059059 
 
YBL002W -14.8033 0.040544 0.847196 
YJL019W -15.1767 -0.65807 0.019715 
 
YBL001C -13.4889 -0.57484 0.015755 
YJL016W -13.1035 1.991931 9.43E-20 
 
YBR001C -12.2671 3.018791 1.71E-43 
YJL015C -14.4567 2.826168 1.20E-26 
 
YBR002C -16.3001 -0.43263 0.226437 
YJL014W -11.1758 -0.31513 0.106953 
 
YBR003W -14.6651 -0.17049 0.505515 
YJL013C -14.1142 -0.03227 0.939057 
 
YBR004C -14.9894 -0.54012 0.051574 
YJL012C -11.7818 -0.70742 0.000376 
 
YBR005W -11.9649 -0.97131 6.68E-06 
YJL011C -14.997 -1.30076 7.76E-06 
 
YBR006W -13.0513 2.443426 8.19E-24 
YJL010C -13.498 -0.88801 9.23E-05 
 
YBR007C -16.2326 3.381624 1.61E-20 
YJL009W -12.3967 -1.04239 1.32E-07 
 
YBR008C -13.1166 0.584016 0.013162 
YJL008C -11.3639 -1.07733 5.27E-08 
 
YBR009C -13.8609 0.768036 0.000902 
YJL007C -19.9489 3.961986 0.000447 
 
YBR010W -14.4749 -5.01708 8.15E-64 
YJL006C -15.9925 1.4493 1.52E-05 
 
YBR011C -13.0993 -0.7113 0.001364 
YJL005W -11.5824 1.225199 1.91E-10 
 
YBR014C -13.4306 0.923004 2.64E-05 
YJL004C -13.4251 0.08108 0.737099 
 
YBR015C -12.4629 -0.48127 0.038144 
YJL003W -16.62 1.223489 0.001625 
 
YBR016W -16.6633 0.587716 0.166264 
YJL002C -12.0853 -0.93729 3.47E-06 
 
YBR017C -10.8468 0.712847 0.000254 
YJL001W -12.1723 0.028251 0.884556 
 
YBR018C -16.2492 3.748604 3.99E-24 
YJR001W -11.0442 -0.20164 0.318282 
 
YBR019C -13.9115 2.954191 7.12E-32 
YJR002W -11.8681 -0.74496 0.000484 
 
YBR020W -13.6614 2.109017 7.35E-20 
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YJR003C -13.1544 -0.61192 0.00803 
 
YBR021W -14.753 1.458782 1.48E-08 
YJR004C -15.065 3.334462 1.78E-30 
 
YBR022W -15.0949 0.120089 0.651926 
YJR005W -13.7602 -0.00107 1 
 
YBR023C -11.2617 -0.23515 0.22713 
YJR005C-A -32.9379 34.15623 8.92E-18 
 
YBR024W -14.5579 0.079712 0.762241 
YJR006W -13.5432 0.777204 0.000633 
 
YBR025C -12.2647 -2.0995 4.93E-22 
YJR007W -14.2559 -0.92203 0.000201 
 
YBR026C -13.421 0.672642 0.003395 
YJR008W -14.2318 1.704807 5.66E-12 
 
YBR027C -13.8629 0.595134 0.010847 
YJR009C -11.753 -0.65782 0.002875 
 
YBR028C -14.3293 0.2131 0.41941 
YJR010W -12.8594 3.646418 2.98E-52 
 
YBR029C -14.2265 0.135525 0.576495 
YJR010C-A -14.6003 0.964299 0.000541 
 
YBR030W -12.9826 0.302625 0.155829 
YJR011C -15.151 0.687778 0.013846 
 
YBR031W -15.4735 -1.3576 7.35E-06 
YJR012C -15.706 1.347294 1.43E-05 
 
YBR032W -18.402 2.393755 0.000817 
YJR013W -14.3036 0.399239 0.098743 
 
YBR033W -15.5215 2.032978 3.70E-11 
YJR014W -15.4075 -0.14616 0.671139 
 
YBR034C -14.5623 -0.79586 0.002315 
YJR015W -10.9994 -0.31595 0.129245 
 
YBR035C -12.9126 0.43095 0.047386 
YJR016C -9.65575 -0.50549 0.005923 
 
YBR036C -12.4936 -1.83988 2.88E-17 
YJR017C -13.1906 -0.58577 0.00792 
 
YBR037C -14.3991 -0.86594 0.000394 
YJR018W -15.1688 -0.50717 0.094716 
 
YBR038W -13.4221 1.103355 5.34E-07 
YJR019C -14.8104 0.920429 0.000377 
 
YBR039W -13.3818 -1.40046 1.77E-10 
YJR020W -16.8994 1.144436 0.007722 
 
YBR040W -18.7435 6.372837 2.24E-19 
YJR021C -15.4332 1.126634 0.000129 
 
YBR041W -12.6125 -0.25435 0.218443 
YJR022W -17.4636 0.759194 0.113629 
 
YBR042C -13.8782 -0.40864 0.081338 
YJR023C -17.7013 0.645308 0.240576 
 
YBR043C -12.7416 1.512928 8.67E-13 
YJR024C -12.5269 -1.20198 4.91E-08 
 
YBR044C -14.1514 1.047398 8.17E-06 
YJR025C -12.9345 0.200505 0.359863 
 
YBR045C -15.2866 3.459854 2.21E-28 
YJR030C -14.8223 1.957945 9.37E-13 
 
YBR046C -13.7898 0.442064 0.049472 
YJR031C -12.1512 0.091277 0.672771 
 
YBR047W -17.9008 3.416275 5.93E-10 
YJR032W -15.2401 0.359605 0.21746 
 
YBR048W -12.9835 -1.75043 9.78E-14 
YJR033C -12.1246 1.278681 3.68E-10 
 
YBR049C -13.6727 0.039707 0.925971 
YJR034W -15.5588 1.305572 2.17E-05 
 
YBR050C -18.8401 4.172133 1.26E-07 
YJR035W -13.7701 1.654618 3.21E-12 
 
YBR051W -34.3024 31.4274 0.001267 
YJR036C -14.8229 1.982062 5.26E-13 
 
YBR052C -13.4702 0.660038 0.006909 
YJR037W -17.6918 1.823206 0.00086 
 
YBR053C -13.57 0.622485 0.004416 
YJR038C -17.7564 1.434834 0.004728 
 
YBR054W -11.0422 0.042882 0.869607 
YJR039W -13.4899 1.894215 4.64E-17 
 
YBR055C -12.9432 0.131303 0.556037 
YJR040W -12.9302 -0.51265 0.014906 
 
YBR056W -12.7319 0.568383 0.01774 
YJR041C -13.5266 1.064338 1.53E-06 
 
YBR056W-A -13.2827 0.020965 0.938607 
YJR042W -11.5275 -0.1916 0.344864 
 
YBR056C-B -15.6364 -0.25799 0.403732 
YJR043C -15.229 0.372197 0.2018 
 
YBR057C -15.3703 1.300283 8.23E-06 
YJR044C -17.11 0.14239 0.647684 
 
YBR058C -13.0454 1.011923 3.98E-06 
YJR045C -11.1943 0.477122 0.023053 
 
YBR058C-A -13.5344 -0.25765 0.322281 
YJR046W -12.1129 -0.379 0.078212 
 
YBR059C -13.9955 0.231791 0.343287 
YJR047C -19.1887 5.482357 2.31E-11 
 
YBR060C -15.8076 1.462758 4.19E-06 
YJR048W -12.1104 -0.15554 0.434367 
 
YBR061C -15.6258 0.363563 0.223361 
YJR049C -12.0741 0.088877 0.648622 
 
YBR062C -14.1071 0.935608 9.24E-05 
YJR050W -15.338 1.465117 4.49E-07 
 
YBR063C -13.8331 1.257135 4.33E-08 
YJR051W -13.4698 -0.07137 0.755084 
 
YBR064W -15.9513 0.854267 0.00818 
YJR052W -15.1935 2.251611 8.47E-15 
 
YBR065C -13.4601 0.617795 0.008102 
YJR053W -14.8546 1.367735 9.07E-07 
 
YBR066C -14.8957 0.751435 0.004869 
YJR054W -13.9262 0.425927 0.069649 
 
YBR067C -13.741 0.505168 0.030734 
YJR055W -17.0327 0.496949 0.271442 
 
YBR068C -10.6889 -1.01914 5.44E-08 
YJR056C -16.4861 -0.03359 1 
 
YBR069C -10.6415 -0.7089 0.000437 
YJR057W -15.2709 0.329259 0.256836 
 
YBR070C -14.543 -0.00555 0.972665 
YJR058C -14.0588 1.153535 8.53E-07 
 
YBR071W -15.2153 1.507982 2.60E-07 
YJR059W -13.5388 0.717234 0.001061 
 
YBR072W -13.5123 7.706328 3.74E-112 
YJR060W -13.6665 0.274742 0.326323 
 
YBR072C-A -18.8877 4.087628 5.77E-08 
YJR061W -14.211 2.138562 5.35E-16 
 
YBR073W -11.2969 1.12867 1.23E-08 
YJR062C -15.2567 1.318685 2.97E-06 
 
YBR074W -11.3253 -0.29384 0.131809 
YJR063W -16.2944 -0.52628 0.129565 
 
YBR076W -15.5858 3.659283 4.07E-30 
YJR064W -10.0796 -0.85096 2.22E-05 
 
YBR076C-A -15.6204 3.216366 5.89E-23 
YJR065C -13.3213 -0.53127 0.018817 
 
YBR077C -13.1331 0.673907 0.00167 
YJR066W -12.2859 0.537123 0.008003 
 
YBR078W -12.8426 -1.1836 2.06E-08 
YJR067C -15.932 -0.08218 0.786016 
 
YBR079C -12.8675 -1.66539 2.46E-13 
YJR068W -13.318 -0.26324 0.237794 
 
YBR080C -13.612 0.08166 0.741001 
YJR069C -15.0076 -0.19432 0.50978 
 
YBR081C -12.5813 0.162911 0.452309 
YJR070C -14.3365 -0.74938 0.003322 
 
YBR082C -13.8894 0.088722 0.713466 
YJR071W -15.7011 -1.20229 8.97E-05 
 
YBR083W -15.9692 1.81971 6.33E-08 
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YJR072C -13.6265 0.09049 0.711179 
 
YBR084W -10.3826 -1.09564 1.80E-08 
YJR073C -13.3327 1.468394 2.45E-11 
 
YBR084C-A -13.3979 -1.22371 2.12E-08 
YJR074W -13.4312 1.376982 4.26E-09 
 
YBR085W -14.4036 3.763001 3.61E-39 
YJR075W -12.3314 0.292754 0.148705 
 
YBR085C-A -11.4953 1.69641 3.22E-14 
YJR076C -13.3527 0.458245 0.035698 
 
YBR086C -12.8797 0.341284 0.13111 
YJR077C -13.3694 -0.80076 0.000497 
 
YBR087W -13.6183 -0.39726 0.075633 
YJR078W -14.0033 5.864369 2.21E-90 
 
YBR088C -14.8207 1.070105 9.84E-05 
YJR079W -13.716 2.461724 2.52E-24 
 
YBR089W -14.9515 1.173253 2.30E-05 
YJR080C -13.7073 1.620872 9.66E-13 
 
YBR089C-A -13.1084 -0.72418 0.001044 
YJR082C -16.2945 1.287463 0.000177 
 
YBR090C -13.6137 -0.645 0.005028 
YJR083C -16.9355 1.815065 2.16E-05 
 
YBR091C -15.1215 0.534052 0.052063 
YJR084W -14.1691 -0.04678 0.845998 
 
YBR092C -12.368 1.600423 3.34E-12 
YJR085C -13.8942 -0.50091 0.030142 
 
YBR093C -13.2089 5.003974 1.08E-72 
YJR086W -17.1664 -1.10076 0.016135 
 
YBR094W -13.156 -0.52628 0.016587 
YJR088C -12.7149 -0.40148 0.060718 
 
YBR095C -14.0554 0.094172 0.704083 
YJR087W -13.5402 -0.35445 0.115173 
 
YBR096W -13.3747 -0.19495 0.392898 
YJR089W -13.2048 0.850883 7.35E-05 
 
YBR097W -12.4057 1.286867 5.04E-10 
YJR090C -13.5407 0.385779 0.079942 
 
YBR098W -15.3609 1.097195 0.00015 
YJR091C -14.1079 2.141541 7.76E-18 
 
YBR099C -18.5615 2.094758 0.001818 
YJR092W -13.847 1.045366 4.94E-05 
 
YBR101C -12.0031 0.379936 0.077628 
YJR093C -15.533 0.569739 0.051107 
 
YBR102C -14.4901 1.151432 3.08E-06 
YJR094C -18.0286 1.165637 0.037037 
 
YBR103W -12.9071 0.612384 0.006427 
YJR094W-A -12.2157 -2.97579 7.83E-43 
 
YBR103C-A -18.279 2.129685 0.00057 
YJR095W -16.9536 5.307174 5.13E-32 
 
YBR104W -13.1292 0.013029 1 
YJR096W -13.2273 4.26553 1.72E-64 
 
YBR105C -16.3823 0.844509 0.022007 
YJR097W -16.8636 0.595717 0.220412 
 
YBR106W -10.6808 -1.06908 4.54E-08 
YJR098C -15.5461 1.425605 3.04E-06 
 
YBR107C -14.3601 -0.00956 1 
YJR099W -15.4636 1.203232 7.26E-05 
 
YBR108W -15.2978 2.472559 8.65E-17 
YJR100C -13.702 1.05622 7.64E-06 
 
YBR109C -15.6547 0.772731 0.011182 
YJR101W -15.0131 -1.06262 0.000101 
 
YBR109W-A -17.6309 -0.20172 0.776518 
YJR102C -15.1987 0.810867 0.004616 
 
YBR110W -12.4325 -0.00449 1 
YJR103W -11.2413 1.67125 7.69E-17 
 
YBR111C -14.944 0.517818 0.061568 
YJR104C -10.3471 -0.31516 0.115796 
 
YBR111W-A -15.2953 -0.34112 0.25998 
YJR105W -9.95347 -1.31867 1.26E-11 
 
YBR112C -14.7718 1.132466 1.59E-05 
YJR106W -13.7244 1.833384 8.38E-15 
 
YBR113W -17.4972 0.543749 0.342407 
YJR107W -13.5563 2.048473 3.12E-19 
 
YBR114W -12.8252 0.946615 6.50E-06 
YJR108W -16.0484 0.199764 0.612777 
 
YBR115C -11.7792 1.771016 2.09E-19 
YJR109C -10.9182 1.18386 1.77E-09 
 
YBR116C -16.2633 5.720542 1.36E-44 
YJR110W -14.353 1.226172 1.68E-06 
 
YBR117C -13.5468 5.965104 7.54E-99 
YJR111C -15.7582 1.432178 4.48E-06 
 
YBR118W -11.224 0.445075 0.041035 
YJR112W -15.8999 -0.52966 0.07688 
 
YBR119W -16.4477 1.165012 0.001481 
YJR112W-A -13.9218 1.184379 2.65E-06 
 
YBR120C -16.9723 1.42564 0.000428 
YJR113C -12.4895 0.261145 0.236131 
 
YBR121C -11.4647 -2.28692 1.06E-28 
YJR114W -13.2991 -0.56094 0.01371 
 
YBR121C-A -13.7301 -2.18487 7.05E-19 
YJR115W -17.4734 3.292275 1.14E-10 
 
YBR122C -13.6589 -0.6787 0.003862 
YJR116W -16.1051 2.599805 6.50E-14 
 
YBR123C -14.0791 1.166439 1.41E-06 
YJR117W -14.989 0.846276 0.001543 
 
YBR124W -16.8948 1.01744 0.017788 
YJR118C -14.7377 0.019385 0.970872 
 
YBR125C -13.3796 0.825347 0.00016 
YJR119C -15.1603 2.606152 6.08E-19 
 
YBR126C -10.6398 0.865685 6.19E-05 
YJR120W -19.005 5.843025 3.43E-13 
 
YBR126W-B -12.6806 -0.56828 0.013431 
YJR121W -11.5917 -0.60949 0.002108 
 
YBR126W-A -13.3694 -0.36231 0.116997 
YJR122W -14.602 1.167914 1.81E-05 
 
YBR127C -10.4589 -0.38397 0.046544 
YJR123W -10.0376 -2.52744 5.52E-31 
 
YBR128C -15.7303 2.071015 5.90E-11 
YJR124C -11.516 -1.38474 2.72E-11 
 
YBR129C -13.9467 -0.67445 0.003942 
YJR125C -12.8412 0.013223 0.971268 
 
YBR130C -15.9732 0.929936 0.003962 
YJR126C -12.2143 0.137964 0.49667 
 
YBR131W -15.0218 1.135694 4.22E-05 
YJR127C -13.3227 1.580456 3.95E-12 
 
YBR131C-A -19.5891 0.677014 0.559681 
YJR128W -17.5126 1.421603 0.006514 
 
YBR132C -15.8992 1.639038 2.99E-07 
YJR129C -7.75964 0.226566 0.366564 
 
YBR133C -12.3688 -0.81811 0.000256 
YJR130C -12.7124 1.658517 2.15E-13 
 
YBR134W -16.4513 -0.63023 0.100796 
YJR131W -12.8192 -0.23614 0.271299 
 
YBR135W -16.7315 1.317544 0.001657 
YJR132W -11.7364 -0.5878 0.002994 
 
YBR136W -12.4698 1.368128 1.98E-10 
YJR133W -14.3477 -0.17667 0.453668 
 
YBR137W -14.3228 -0.08263 0.768738 
YJR134C -14.8634 0.177531 0.497939 
 
YBR138C -15.3634 1.996053 1.72E-11 
YJR135C -15.469 0.948901 0.001635 
 
YBR139W -13.449 1.446929 4.67E-09 
YJR135W-A -16.296 -0.19981 0.757442 
 
YBR140C -11.6933 1.116613 2.41E-08 
YJR136C -13.8356 0.70541 0.003645 
 
YBR141C -14.6304 0.197768 0.472934 
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YJR137C -12.6718 1.737409 2.58E-16 
 
YBR141W-A -17.7558 0.924335 0.110572 
YJR138W -12.8048 1.126827 2.38E-07 
 
YBR142W -13.4801 -1.35458 3.17E-09 
YJR139C -10.9541 -1.63 3.36E-15 
 
YBR143C -11.1464 -1.70219 1.77E-17 
YJR140C -11.4821 -0.10941 0.597838 
 
YBR144C -19.942 3.968767 0.000252 
YJR140W-A -16.66 0.517764 0.22594 
 
YBR145W -13.7123 0.458093 0.076035 
YJR141W -14.7727 -0.43578 0.113212 
 
YBR146W -15.7562 -0.03334 1 
YJR142W -14.3127 0.761778 0.001864 
 
YBR147W -16.287 3.320962 2.34E-19 
YJR143C -10.6691 -0.80009 3.91E-05 
 
YBR148W -16.6053 3.9873 7.89E-21 
YJR144W -13.2489 -1.25766 6.41E-09 
 
YBR149W -13.2018 0.44927 0.053004 
YJR145C -12.7747 -2.29906 1.49E-24 
 
YBR150C -13.5158 -0.0919 0.664541 
YJR146W -15.3892 0.932602 0.001788 
 
YBR151W -11.3459 -1.01558 3.54E-06 
YJR147W -13.2459 0.482504 0.031458 
 
YBR152W -15.2604 1.262879 1.77E-05 
YJR148W -11.7995 -1.35986 7.21E-11 
 
YBR153W -13.9596 0.570788 0.013994 
YJR149W -14.5668 1.315445 8.36E-07 
 
YBR154C -13.9879 -1.57641 1.00E-10 
YJR150C -16.5774 4.049235 2.91E-23 
 
YBR155W -15.5474 -0.54393 0.061642 
YJR151C -17.5186 3.209206 6.82E-11 
 
YBR156C -16.012 2.777571 1.37E-15 
YJR151W-A -19.2876 2.107347 0.016558 
 
YBR157C -16.142 0.993502 0.005162 
YJR152W -13.9607 2.68103 1.26E-26 
 
YBR158W -12.6413 -1.43932 1.10E-10 
YJR153W -16.3105 7.228366 7.77E-68 
 
YBR159W -12.0243 -1.48805 3.26E-13 
YJR154W -14.6672 3.022607 2.73E-28 
 
YBR160W -13.2719 0.415011 0.064408 
YJR155W -13.5443 3.943392 2.07E-57 
 
YBR161W -14.6717 1.050432 4.65E-05 
YJR156C -33.9497 32.13278 1.54E-05 
 
YBR162C -13.3053 -0.9004 6.33E-05 
YJR160C -36.03 27.97212 1 
 
YBR162W-A -13.2447 -0.74599 0.002177 
YKL222C -14.5497 1.932808 1.62E-13 
 
YBR163W -14.4639 0.902139 0.000302 
YKL221W -16.4308 5.387731 1.00E-40 
 
YBR164C -13.038 -0.18644 0.407593 
YKL220C -13.2348 5.053327 7.66E-82 
 
YBR165W -14.0146 1.996064 4.74E-16 
YKL219W -14.9504 1.596631 9.83E-09 
 
YBR166C -12.655 -0.11984 0.572524 
YKL218C -14.0197 1.051551 2.47E-05 
 
YBR167C -16.0574 1.342391 6.09E-05 
YKL217W -12.9062 4.135266 1.34E-67 
 
YBR168W -14.2174 0.984144 3.75E-05 
YKL216W -10.3391 -0.19812 0.369945 
 
YBR169C -12.686 2.792883 1.17E-32 
YKL215C -12.1699 0.971902 8.02E-06 
 
YBR170C -13.4936 0.636736 0.006224 
YKL214C -15.3421 -0.29479 0.306235 
 
YBR171W -15.3799 0.358208 0.212321 
YKL213C -11.8176 0.123619 0.531307 
 
YBR172C -12.7217 0.592105 0.004324 
YKL212W -11.5795 -0.89084 7.36E-06 
 
YBR173C -15.5432 1.876065 2.30E-09 
YKL211C -12.1485 -0.61148 0.00248 
 
YBR174C -14.9948 0.644799 0.020681 
YKL210W -9.90211 0.09335 0.612259 
 
YBR175W -12.8957 0.399654 0.074214 
YKL209C -10.5786 -1.32667 3.18E-10 
 
YBR176W -14.1895 0.529765 0.030626 
YKL208W -14.4302 0.695727 0.005994 
 
YBR177C -13.6791 0.528549 0.033415 
YKL207W -12.0863 -0.48938 0.014745 
 
YBR178W -16.9289 1.992264 2.27E-06 
YKL206C -13.6666 0.520571 0.019613 
 
YBR179C -13.6915 1.116041 1.71E-06 
YKL205W -12.9489 -0.19003 0.374197 
 
YBR180W -15.2206 3.395628 7.80E-29 
YKL204W -15.7903 2.190824 8.56E-12 
 
YBR181C -13.5649 -2.29948 1.46E-23 
YKL203C -11.8096 1.283791 8.85E-10 
 
YBR182C -14.235 2.73032 2.03E-26 
YKL201C -14.6575 0.039017 0.916742 
 
YBR182C-A -17.7201 2.793237 3.09E-07 
YKL198C -14.3217 1.860799 1.77E-13 
 
YBR183W -12.7783 1.048686 3.52E-05 
YKL197C -12.6627 1.125767 1.72E-07 
 
YBR184W -16.4389 3.353807 4.99E-18 
YKL196C -11.9817 -0.36123 0.092538 
 
YBR185C -16.6347 2.435496 4.46E-10 
YKL195W -13.1852 -0.30161 0.183032 
 
YBR186W -15.498 6.852447 6.24E-79 
YKL194C -13.494 1.371829 7.23E-10 
 
YBR187W -11.1797 -0.84247 6.60E-05 
YKL193C -15.8104 3.469941 4.72E-22 
 
YBR188C -16.2028 0.408605 0.244 
YKL192C -14.8861 0.900647 0.000834 
 
YBR189W -12.2755 -1.96855 7.01E-14 
YKL191W -11.776 -0.63131 0.002135 
 
YBR190W -18.355 0.23126 0.707082 
YKL190W -13.2206 -1.03623 3.01E-06 
 
YBR191W -13.2517 -2.38246 1.10E-24 
YKL189W -16.1511 1.658565 2.16E-06 
 
YBR191W-A -17.1603 -3.74536 8.10E-16 
YKL188C -14.7192 2.573458 3.01E-21 
 
YBR192W -13.2925 -0.20491 0.332723 
YKL187C -14.5926 4.170104 2.46E-48 
 
YBR193C -15.6331 0.563277 0.059689 
YKL186C -13.69 0.591577 0.010671 
 
YBR194W -16.9765 0.716475 0.089184 
YKL185W -14.8558 0.57289 0.031113 
 
YBR195C -14.7897 1.608564 5.09E-10 
YKL184W -11.4569 -1.0043 2.28E-06 
 
YBR196C -8.12404 -0.09747 0.621824 
YKL183C-A -18.8433 -1.24164 0.133105 
 
YBR196C-A -14.8024 0.169638 0.529652 
YKL183W -13.9234 -0.50234 0.031065 
 
YBR196C-B -18.5005 1.244972 0.055518 
YKL182W -8.43964 -0.44036 0.02606 
 
YBR197C -15.2245 0.744415 0.013526 
YKL181W -12.5694 -1.23165 3.36E-09 
 
YBR198C -12.1638 -0.23249 0.274654 
YKL180W -14.8489 -1.74159 4.38E-11 
 
YBR199W -11.5883 -0.07635 0.696767 
YKL179C -12.8919 0.398874 0.057499 
 
YBR200W -13.1399 0.668601 0.00256 
YKL178C -16.2155 5.079777 9.14E-38 
 
YBR200W-A -18.3438 5.168022 5.72E-15 
YKL177W -17.7548 4.345911 8.48E-16 
 
YBR201W -14.3288 0.512179 0.037001 
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YKL176C -10.7481 -0.2198 0.273151 
 
YBR201C-A -18.0256 4.634436 1.78E-15 
YKL175W -13.4601 0.414919 0.057187 
 
YBR202W -13.4728 -0.60701 0.010225 
YKL174C -12.6659 0.055856 0.788646 
 
YBR203W -13.4923 3.269778 6.38E-35 
YKL173W -12.5291 0.502703 0.014703 
 
YBR204C -14.2875 0.086409 0.72847 
YKL172W -13.5346 -0.46626 0.052283 
 
YBR205W -13.0086 -1.23071 6.68E-09 
YKL171W -13.9819 1.136522 1.05E-06 
 
YBR206W -14.4806 -1.07245 2.35E-05 
YKL170W -14.4628 -0.88235 0.000464 
 
YBR207W -12.4956 -0.92905 6.14E-06 
YKL169C -15.0143 -1.01503 0.000135 
 
YBR208C -9.95185 0.912049 2.34E-06 
YKL168C -13.1936 0.937848 1.25E-05 
 
YBR209W -17.9 4.048953 2.09E-12 
YKL167C -17.9918 2.270585 5.42E-05 
 
YBR210W -15.1427 0.99563 0.000301 
YKL166C -12.8757 0.444373 0.049714 
 
YBR211C -13.5827 0.415126 0.066393 
YKL165C-A -17.1137 2.010427 7.17E-06 
 
YBR212W -14.8384 2.237558 2.78E-16 
YKL165C -12.0441 0.773064 0.000213 
 
YBR213W -15.792 1.084388 0.000651 
YKL164C -14.5165 -0.06731 0.850302 
 
YBR214W -14.3327 1.792631 1.43E-12 
YKL163W -15.9741 1.567916 1.77E-06 
 
YBR215W -15.1484 2.982872 3.27E-23 
YKL162C-A -17.6734 2.498212 2.41E-06 
 
YBR216C -13.4181 0.731568 0.001153 
YKL162C -17.2909 1.864296 8.16E-05 
 
YBR217W -14.7256 0.108601 0.690993 
YKL161C -14.9075 1.411637 3.69E-07 
 
YBR218C -10.4773 -0.36544 0.04866 
YKL160W -14.7994 -1.20346 8.71E-06 
 
YBR219C -14.0493 0.132453 0.606784 
YKL159C -15.2833 0.886491 0.002328 
 
YBR220C -12.1596 -0.49511 0.017453 
YKL157W -10.18 1.017065 1.57E-07 
 
YBR221C -13.1685 -0.35641 0.10914 
YKL156W -13.2944 -1.70926 5.24E-14 
 
YBR221W-A -19.398 3.060149 0.000699 
YKL156C-A -15.4431 -1.95261 3.05E-10 
 
YBR222C -12.762 2.163415 2.24E-16 
YKL155C -13.6093 0.410905 0.076445 
 
YBR223C -16.3571 1.504534 5.87E-05 
YKL154W -13.4468 -0.70107 0.002303 
 
YBR223W-A -20.0769 1.698416 0.118079 
YKL153W -8.50404 -0.30766 0.173172 
 
YBR224W -18.5023 1.238236 0.056472 
YKL152C -8.49899 -0.30577 0.162996 
 
YBR225W -15.4031 1.934846 1.91E-10 
YKL151C -12.8498 1.78549 6.38E-13 
 
YBR226C -17.0788 2.523156 1.50E-08 
YKL150W -13.0865 1.03531 5.63E-06 
 
YBR227C -16.2226 0.695893 0.039809 
YKL149C -14.2036 0.196527 0.437384 
 
YBR228W -15.7477 0.395682 0.218418 
YKL148C -12.9206 1.863084 6.40E-17 
 
YBR229C -11.6977 -0.53191 0.009374 
YKL147C -14.8303 -0.22769 0.422729 
 
YBR230C -16.2129 1.337029 0.000106 
YKL146W -12.33 0.751049 0.000233 
 
YBR230W-A -16.1451 -0.45648 0.185311 
YKL145W -11.0367 -0.90816 8.28E-06 
 
YBR231C -14.1918 2.047281 7.50E-15 
YKL145W-A -12.2905 -0.78103 0.000223 
 
YBR232C -17.9175 4.023878 8.25E-13 
YKL144C -12.1484 -0.31243 0.13621 
 
YBR233W -16.4423 3.365511 2.32E-18 
YKL143W -12.5559 0.290763 0.157555 
 
YBR233W-A -14.7255 -0.03901 0.941276 
YKL142W -13.4642 -0.09128 0.723402 
 
YBR234C -14.2934 -0.16875 0.493795 
YKL141W -15.1165 0.53173 0.056766 
 
YBR235W -11.9004 0.907896 2.60E-06 
YKL140W -12.4958 1.886014 4.16E-19 
 
YBR236C -13.6757 0.437221 0.050022 
YKL139W -14.0336 0.468637 0.056851 
 
YBR237W -14.4537 0.955688 0.000146 
YKL138C-A -14.4597 0.221111 0.401007 
 
YBR238C -15.0698 0.712991 0.008572 
YKL138C -16.5979 2.182852 2.17E-08 
 
YBR239C -15.9348 2.066328 6.85E-10 
YKL137W -14.3186 -0.2578 0.326874 
 
YBR240C -15.5065 4.502203 2.45E-44 
YKL135C -13.1375 0.209405 0.324812 
 
YBR241C -13.7886 2.217503 3.64E-21 
YKL136W -14.9196 0.215083 0.41313 
 
YBR242W -13.435 1.345638 1.31E-09 
YKL134C -13.8952 0.592192 0.009478 
 
YBR243C -13.5576 -0.43059 0.064859 
YKL133C -15.4449 1.942311 1.48E-10 
 
YBR244W -12.2395 0.948949 3.34E-06 
YKL132C -13.8552 0.283566 0.218244 
 
YBR245C -12.768 -0.11562 0.578087 
YKL131W -15.2381 0.097699 0.739477 
 
YBR246W -13.8468 0.623659 0.006035 
YKL130C -15.5283 0.768918 0.010953 
 
YBR247C -13.4966 -0.96233 2.40E-05 
YKL129C -12.3188 1.239339 5.82E-09 
 
YBR248C -12.4516 -0.96091 3.04E-06 
YKL128C -12.3545 -0.5275 0.009748 
 
YBR249C -12.3209 -1.24464 4.66E-09 
YKL127W -11.2673 -0.32297 0.099391 
 
YBR250W -16.766 4.312696 1.14E-23 
YKL126W -10.9363 0.474125 0.014803 
 
YBR251W -13.8205 0.30592 0.195978 
YKL125W -12.5004 0.505593 0.040985 
 
YBR252W -12.8507 -0.4395 0.036013 
YKL124W -15.4979 2.444502 2.32E-15 
 
YBR253W -15.2798 0.796282 0.006587 
YKL123W -18.1845 3.489776 9.08E-09 
 
YBR254C -13.6993 -0.46018 0.055176 
YKL122C -16.9075 0.848355 0.078815 
 
YBR255W -13.9797 0.893861 0.000115 
YKL121W -13.3201 2.551468 2.77E-29 
 
YBR255C-A -15.8538 2.141915 1.79E-10 
YKL120W -11.401 1.08942 3.19E-07 
 
YBR256C -11.4767 1.811879 3.78E-19 
YKL119C -14.3906 -0.19037 0.511047 
 
YBR257W -15.8035 1.605452 6.64E-07 
YKL118W -16.276 0.096097 0.811581 
 
YBR258C -15.3114 1.547681 8.97E-07 
YKL117W -11.2769 -0.92748 2.54E-06 
 
YBR259W -14.5463 0.294113 0.279523 
YKL116C -13.3501 0.753096 0.000496 
 
YBR260C -13.7549 -0.24526 0.281005 
YKL115C -16.8478 3.242296 1.79E-14 
 
YBR261C -13.7644 -0.02462 0.934036 
YKL114C -14.9798 0.00986 1 
 
YBR262C -15.6541 -0.27241 0.403732 
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YKL113C -12.7014 0.197798 0.357003 
 
YBR263W -11.1928 -0.15322 0.431007 
YKL112W -12.8233 0.150969 0.46963 
 
YBR264C -14.2466 0.990481 3.12E-05 
YKL111C -14.9718 -0.06232 0.866233 
 
YBR265W -14.7722 0.140991 0.58805 
YKL110C -15.529 -0.21427 0.427829 
 
YBR267W -14.532 -0.53794 0.036795 
YKL109W -14.2567 1.044258 2.89E-05 
 
YBR266C -15.8575 -0.2603 0.469206 
YKL108W -15.9233 0.956455 0.003545 
 
YBR268W -13.6574 -0.77351 0.000906 
YKL107W -16.8968 4.424976 2.52E-23 
 
YBR269C -15.6956 -0.00489 1 
YKL106C-A -19.9879 1.887266 0.118079 
 
YBR270C -15.0407 2.245634 8.83E-15 
YKL106W -11.5342 0.925786 1.42E-05 
 
YBR271W -13.7307 -1.48474 4.11E-10 
YKL105C -14.0195 1.295961 7.46E-08 
 
YBR272C -13.4999 0.674243 0.002224 
YKL104C -10.563 0.105492 0.583757 
 
YBR273C -14.2624 -0.09524 0.668684 
YKL103C -13.3922 2.258423 4.06E-20 
 
YBR274W -12.9557 0.100174 0.643493 
YKL102C -18.0665 2.548345 4.91E-05 
 
YBR275C -12.4389 1.208614 5.07E-09 
YKL101W -12.7806 1.18141 7.24E-07 
 
YBR276C -11.9215 0.01015 0.98419 
YKL100C -13.6517 0.127059 0.553369 
 
YBR277C -15.868 0.32146 0.318471 
YKL100W-A -16.8651 -0.27305 0.529939 
 
YBR278W -14.4407 0.387203 0.13157 
YKL099C -13.1578 0.002642 1 
 
YBR279W -16.2692 1.308386 0.000394 
YKL098W -14.1889 1.751384 1.86E-11 
 
YBR280C -13.7096 2.338678 2.07E-21 
YKL097C -33.9598 32.11252 2.85E-05 
 
YBR281C -12.6721 0.26619 0.197214 
YKL096C-B -19.6964 1.29298 0.239144 
 
YBR282W -16.037 -0.41071 0.200697 
YKL096W-A -12.6091 0.124935 0.5492 
 
YBR283C -10.417 -1.21518 7.85E-09 
YKL096W -15.324 1.29682 1.06E-05 
 
YBR284W -15.0024 4.676301 1.62E-49 
YKL095W -16.5946 1.064339 0.010689 
 
YBR285W -17.7128 4.433051 5.10E-17 
YKL094W -12.3264 -0.29017 0.149182 
 
YBR286W -11.4179 0.305531 0.162527 
YKL093W -14.3947 1.694911 8.05E-12 
 
YBR287W -13.5049 0.095996 0.694663 
YKL092C -13.1799 -0.11692 0.591234 
 
YBR288C -13.9068 0.424388 0.065294 
YKL091C -14.3951 1.123268 5.93E-06 
 
YBR289W -14.9731 2.447308 4.84E-18 
YKL090W -13.8625 0.719854 0.004285 
 
YBR290W -13.7362 0.13501 0.546859 
YKL089W -13.2081 2.711628 8.75E-33 
 
YBR291C -14.7178 2.784962 6.39E-24 
YKL088W -13.5855 -0.04748 0.803785 
 
YBR292C -20.6923 2.46804 0.075769 
YKL087C -16.1955 1.473942 2.20E-05 
 
YBR293W -13.8443 0.841115 0.000507 
YKL086W -17.5598 3.129371 3.52E-10 
 
YBR294W -13.9316 3.101948 2.23E-36 
YKL085W -11.2758 0.185762 0.345317 
 
YBR295W -12.2727 0.790445 0.000277 
YKL084W -16.5561 2.562365 4.12E-11 
 
YBR296C -13.6736 1.19336 2.29E-05 
YKL083W -17.3356 0.123965 1 
 
YBR296C-A -21.4869 0.878907 1 
YKL082C -15.8512 -0.07696 0.794521 
 
YBR297W -14.4219 1.342042 3.00E-07 
YKL081W -12.0405 -2.24281 1.46E-23 
 
YBR298C -13.6779 3.043888 4.47E-29 
YKL080W -11.3066 -1.0458 3.81E-08 
 
YBR300C -36.03 27.97212 1 
YKL079W -12.7954 0.705823 0.001017 
 
YBR301W -36.03 27.97212 1 
YKL078W -13.8494 0.269835 0.271662 
 
YCL076W -33.8994 32.23338 8.32E-06 
YKL077W -12.9198 -0.78613 0.000194 
 
YCL073C -35.235 29.56206 0.128724 
YKL076C -14.7724 0.794975 0.002611 
 
YCL064C -15.1897 6.298608 3.17E-76 
YKL075C -13.8495 0.856956 0.000169 
 
YCL063W -15.0196 0.544531 0.053201 
YKL074C -13.1029 1.544641 4.71E-12 
 
YCL061C -14.2288 1.049217 0.000199 
YKL073W -12.0027 0.206577 0.306153 
 
YCL059C -12.3881 -0.38742 0.055582 
YKL072W -14.4426 1.570753 2.63E-10 
 
YCL058C -16.7631 1.034105 0.012251 
YKL071W -14.6421 1.814364 1.75E-11 
 
YCL058W-A -16.8733 0.934407 0.032391 
YKL070W -14.3188 1.238222 1.26E-06 
 
YCL057C-A -16.1245 2.563944 1.91E-13 
YKL069W -14.7952 -1.48621 2.85E-08 
 
YCL057W -12.0591 0.479112 0.02159 
YKL068W-A -17.1487 2.161027 2.08E-06 
 
YCL056C -15.866 0.086239 0.750427 
YKL068W -13.0399 -0.86264 0.000129 
 
YCL055W -13.6841 0.403458 0.079848 
YKL067W -12.7158 1.65014 6.15E-11 
 
YCL054W -12.3596 -1.21902 2.52E-08 
YKL066W -15.0107 1.581334 1.53E-08 
 
YCL052C -13.6386 -0.71799 0.001271 
YKL065W-A -18.9962 2.703855 0.000555 
 
YCL051W -15.5792 1.931295 2.65E-10 
YKL065C -13.0711 0.265949 0.207912 
 
YCL050C -15.8839 0.402758 0.235401 
YKL064W -12.7056 1.132803 1.47E-07 
 
YCL049C -14.0789 0.584591 0.014031 
YKL063C -16.0231 1.482639 8.56E-06 
 
YCL048W-A -17.0147 5.818893 1.49E-35 
YKL062W -15.636 2.029886 6.00E-11 
 
YCL048W -15.8861 5.751038 3.53E-57 
YKL061W -16.3362 -0.56496 0.174836 
 
YCL047C -13.3991 0.499506 0.044599 
YKL060C -7.60404 -0.73471 0.000549 
 
YCL045C -13.3431 0.886628 7.71E-05 
YKL059C -14.725 0.208324 0.46627 
 
YCL046W -15.4073 2.168802 8.55E-13 
YKL058W -13.105 -1.14203 1.10E-05 
 
YCL044C -16.0861 3.018796 1.62E-17 
YKL057C -13.2209 0.746565 0.000533 
 
YCL043C -11.6946 1.355902 8.56E-11 
YKL056C -8.34152 -2.08097 3.02E-16 
 
YCL041C -13.0156 1.567981 2.18E-12 
YKL055C -14.5013 0.595398 0.023325 
 
YCL042W -9.47497 2.577247 2.72E-20 
YKL054C -13.7813 -0.51655 0.031499 
 
YCL040W -9.07765 2.592414 9.99E-20 
YKL053C-A -14.7942 -0.32037 0.275135 
 
YCL039W -14.3826 2.308855 3.30E-19 
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YKL053W -15.0935 0.470446 0.114802 
 
YCL038C -14.1911 1.697818 1.80E-11 
YKL052C -13.4266 0.334564 0.142436 
 
YCL037C -14.762 -0.01685 0.942525 
YKL051W -14.5236 0.552826 0.026336 
 
YCL036W -12.063 1.474348 2.65E-10 
YKL050C -13.9581 2.566378 1.33E-23 
 
YCL035C -13.7909 1.366635 1.47E-08 
YKL049C -15.1572 0.542768 0.06398 
 
YCL034W -12.0302 0.125679 0.556004 
YKL048C -14.7979 0.338403 0.230319 
 
YCL033C -13.9541 1.208602 1.97E-07 
YKL047W -13.8939 1.142186 2.87E-06 
 
YCL032W -13.9785 2.160972 1.20E-18 
YKL046C -10.8838 0.193763 0.318148 
 
YCL031C -15.1169 -0.33262 0.19419 
YKL045W -13.2385 0.767942 0.000552 
 
YCL030C -10.608 -1.33193 1.19E-11 
YKL044W -17.0881 2.501517 2.89E-08 
 
YCL029C -15.4462 0.541083 0.082745 
YKL043W -15.6706 1.577237 9.19E-07 
 
YCL028W -12.6945 -0.31181 0.130931 
YKL042W -16.8737 1.924225 4.20E-06 
 
YCL027W -16.4171 2.371241 1.68E-10 
YKL041W -15.3426 0.526187 0.070389 
 
YCL026C-B -16.6222 3.429579 2.50E-17 
YKL040C -12.505 1.038162 1.07E-06 
 
YCL026C-A -18.1652 5.525593 6.12E-20 
YKL039W -12.0458 0.971057 1.51E-06 
 
YCL025C -11.8647 0.770725 0.000206 
YKL038W -12.6146 1.769136 1.60E-13 
 
YCL024W -14.821 1.490268 4.60E-08 
YKL037W -17.0035 3.853357 9.26E-19 
 
YCL023C -17.9195 1.66554 0.005084 
YKL036C -15.164 1.552808 2.84E-08 
 
YCL022C -17.2071 1.089765 0.019729 
YKL035W -11.5511 1.027258 6.28E-07 
 
YCL021W-A -18.6928 4.466906 2.17E-09 
YKL034W -15.3664 2.395795 1.29E-15 
 
YCL018W -12.6092 1.169596 1.92E-08 
YKL033W-A -11.699 -1.75082 7.12E-15 
 
YCL017C -12.2446 0.395546 0.049895 
YKL033W -12.6814 1.667054 3.25E-16 
 
YCL016C -14.0914 1.12854 1.65E-06 
YKL032C -16.0859 2.28624 3.10E-11 
 
YCL014W -13.266 0.214911 0.367641 
YKL031W -17.8531 4.975712 4.28E-18 
 
YCL012C -16.9547 2.779704 1.56E-10 
YKL030W -13.8364 1.115285 1.74E-05 
 
YCL011C -10.9925 -0.47338 0.018694 
YKL029C -11.8037 1.044313 2.65E-06 
 
YCL010C -13.4987 -0.7327 0.001498 
YKL028W -13.3312 -0.16294 0.455833 
 
YCL009C -11.7118 0.177057 0.462239 
YKL027W -13.6266 0.722908 0.001501 
 
YCL008C -15.7841 1.295966 4.67E-05 
YKL026C -16.545 2.446202 1.74E-10 
 
YCL007C -14.2138 -0.05439 0.853189 
YKL025C -14.8566 3.43223 4.63E-33 
 
YCL005W-A -13.2413 -0.37847 0.090292 
YKL024C -13.9096 0.399405 0.083641 
 
YCL005W -14.4392 0.861738 0.000463 
YKL023C-A -15.7983 0.212597 0.520914 
 
YCL004W -15.2035 1.681833 3.51E-09 
YKL023W -15.3145 1.522201 7.19E-07 
 
YCL002C -14.051 -0.73076 0.002267 
YKL022C -13.2142 -0.12997 0.541311 
 
YCL001W -13.59 -1.37958 1.45E-08 
YKL021C -12.8446 -1.11317 1.04E-07 
 
YCL001W-A -18.5889 2.68075 6.94E-05 
YKL020C -14.5034 1.008964 4.33E-05 
 
YCL001W-B -18.1426 1.238035 0.029791 
YKL019W -13.8124 0.312853 0.194445 
 
YCR001W -16.8174 3.309472 3.32E-15 
YKL018C-A -15.6444 0.321562 0.312542 
 
YCR002C -14.454 1.172766 1.71E-06 
YKL018W -15.6551 1.509066 7.46E-07 
 
YCR003W -14.1327 0.056867 0.820909 
YKL017C -14.0693 1.2215 7.25E-07 
 
YCR004C -12.0817 0.030562 0.894844 
YKL016C -13.8769 -0.8309 0.000358 
 
YCR005C -12.8504 -0.10873 0.666536 
YKL015W -12.0623 0.574418 0.00433 
 
YCR006C -15.4509 -0.07262 0.827961 
YKL014C -12.271 -0.22382 0.263822 
 
YCR007C -14.977 1.375608 2.02E-07 
YKL013C -13.6825 -0.63547 0.006096 
 
YCR008W -12.5854 -0.53433 0.011858 
YKL012W -13.6768 1.119108 5.76E-07 
 
YCR009C -12.4277 -0.49218 0.015464 
YKL011C -15.4393 1.760075 2.26E-09 
 
YCR010C -16.2099 3.813105 2.82E-25 
YKL010C -11.5598 0.878028 4.30E-06 
 
YCR011C -10.781 0.472806 0.015011 
YKL009W -13.0708 -1.48315 2.87E-11 
 
YCR012W -6.88933 -0.71329 0.001147 
YKL008C -13.6898 0.473823 0.041069 
 
YCR013C -6.91977 -0.7382 0.000768 
YKL007W -13.1328 0.255747 0.22893 
 
YCR014C -13.7323 1.234824 5.35E-07 
YKL006C-A -14.1305 -0.0229 0.957921 
 
YCR015C -10.0271 -0.83386 0.010534 
YKL006W -13.1987 -2.64099 3.41E-28 
 
YCR016W -15.3606 1.232124 0.0002 
YKL005C -14.2675 0.321578 0.232657 
 
YCR017C -11.61 -0.43365 0.022867 
YKL004W -12.3706 0.026989 0.915219 
 
YCR018C -14.1428 0.749552 0.001554 
YKL003C -16.9089 0.762025 0.051181 
 
YCR018C-A -21.4886 0.882507 1 
YKL002W -13.3162 -0.04018 0.871595 
 
YCR019W -15.342 -0.41325 0.137791 
YKL001C -13.9188 2.938532 8.16E-32 
 
YCR020C -16.6702 4.173607 5.36E-23 
YKR001C -11.7044 -0.24474 0.215789 
 
YCR020C-A -14.9275 -0.56228 0.045326 
YKR002W -12.7353 0.722119 0.000514 
 
YCR020W-B -12.7104 0.778981 0.008832 
YKR003W -13.8033 -0.69006 0.002619 
 
YCR021C -11.2003 0.910065 0.028382 
YKR004C -16.9677 1.133099 0.009174 
 
YCR022C -18.9391 1.973354 0.010384 
YKR005C -15.0698 2.031374 1.79E-12 
 
YCR023C -13.3607 1.120904 2.78E-07 
YKR006C -14.6315 -1.1063 2.03E-05 
 
YCR024C -15.4794 3.008353 3.33E-22 
YKR007W -14.1182 -0.79861 0.001077 
 
YCR024C-B -15.432 -0.6119 0.065945 
YKR008W -15.7683 -0.29846 0.34218 
 
YCR024C-A -15.7311 -0.01077 1 
YKR009C -15.6965 4.480135 2.88E-40 
 
YCR025C -18.282 3.30168 1.45E-07 
YKR010C -14.5434 1.500619 3.92E-09 
 
YCR026C -12.0387 0.296337 0.14239 
98 
 




Gene Log Conc 
Log Fold 
Change p-value 
YKR011C -14.5886 2.146936 1.72E-15 
 
YCR027C -13.963 0.178517 0.431588 
YKR012C -15.3327 2.571242 5.86E-18 
 
YCR028C -11.5649 0.632074 0.003975 
YKR013W -13.2052 2.17223 2.53E-21 
 
YCR028C-A -16.1512 0.086578 0.879007 
YKR014C -15.2877 -0.1468 0.626085 
 
YCR030C -14.3131 1.504307 1.51E-09 
YKR015C -16.5527 4.39568 4.64E-27 
 
YCR031C -13.3558 -1.79082 3.64E-15 
YKR016W -15.9851 -0.20666 0.633818 
 
YCR032W -12.0457 1.996229 7.64E-22 
YKR017C -14.3466 0.157283 0.53965 
 
YCR033W -13.8909 0.932209 0.000132 
YKR018C -12.0734 -0.10294 0.612458 
 
YCR034W -13.8652 -0.02057 0.964916 
YKR019C -14.2255 1.714743 6.91E-11 
 
YCR035C -13.0024 -0.12205 0.554758 
YKR020W -15.2544 0.824838 0.0039 
 
YCR036W -13.1196 0.477748 0.025791 
YKR021W -14.1959 2.644984 2.91E-24 
 
YCR037C -12.6973 -0.88349 4.18E-05 
YKR022C -14.4317 0.255514 0.301652 
 
YCR038C -16.5808 1.680765 1.92E-05 
YKR023W -14.1898 0.886324 0.000397 
 
YCR041W -17.9271 0.835995 0.117045 
YKR024C -12.7829 -0.96341 2.46E-05 
 
YCR042C -11.9297 0.868677 1.53E-05 
YKR025W -13.3126 -1.11097 1.31E-06 
 
YCR043C -13.3173 -0.72285 0.001486 
YKR026C -12.5 -0.97766 4.10E-06 
 
YCR044C -13.4559 -0.19503 0.383259 
YKR027W -13.5679 1.427056 1.56E-10 
 
YCR045C -13.7224 2.380465 7.48E-23 
YKR028W -12.5919 -0.27445 0.191149 
 
YCR045W-A -15.6872 2.06514 3.51E-11 
YKR029C -15.695 -0.16222 0.546591 
 
YCR046C -14.6135 0.290232 0.304253 
YKR030W -14.5167 -0.18639 0.447665 
 
YCR047C -13.1872 0.451876 0.034669 
YKR031C -11.8969 0.817188 4.64E-05 
 
YCR047W-A -16.0575 -0.32346 0.314671 
YKR032W -33.2971 33.43784 9.47E-12 
 
YCR049C -15.191 0.239543 0.403625 
YKR033C -17.825 6.213499 4.09E-28 
 
YCR048W -13.0704 0.457537 0.042209 
YKR034W -16.999 6.699604 8.69E-44 
 
YCR050C -15.3624 0.86784 0.00336 
YKR035C -15.0207 -0.37135 0.18136 
 
YCR051W -13.3064 -1.50473 8.28E-11 
YKR035W-A -14.8797 -0.34998 0.200084 
 
YCR052W -14.505 0.453807 0.066867 
YKR036C -13.3015 0.993181 1.08E-05 
 
YCR053W -13.1746 -1.33138 7.41E-09 
YKR037C -13.7956 0.824895 0.000245 
 
YCR054C -13.7082 0.783228 0.000527 
YKR038C -13.4235 -0.83386 0.000331 
 
YCR057C -11.3571 -0.88282 1.54E-05 
YKR039W -12.6388 2.703701 8.56E-31 
 
YCR059C -11.7295 1.331939 1.90E-10 
YKR040C -18.2172 1.416485 0.017279 
 
YCR060W -14.9352 1.665393 4.04E-08 
YKR041W -17.6861 1.302242 0.017974 
 
YCR061W -14.8124 2.370452 1.18E-18 
YKR042W -12.9725 0.271227 0.21648 
 
YCR064C -17.3041 2.909435 1.36E-09 
YKR043C -12.5463 -0.19195 0.390845 
 
YCR063W -17.1564 3.189647 3.43E-12 
YKR044W -13.3539 1.389905 2.57E-10 
 
YCR065W -15.3718 1.45841 7.48E-07 
YKR045C -15.9969 1.425609 3.27E-05 
 
YCR066W -15.9285 2.731557 5.10E-16 
YKR046C -12.877 0.324301 0.14809 
 
YCR067C -13.5211 1.126523 8.24E-07 
YKR047W -14.4338 -0.35955 0.150236 
 
YCR068W -14.5125 1.595186 6.00E-10 
YKR048C -12.0498 -0.92335 5.82E-05 
 
YCR069W -14.4273 1.169441 5.09E-06 
YKR049C -15.0979 2.197787 1.62E-14 
 
YCR071C -16.8098 0.825169 0.03699 
YKR050W -13.7744 1.897976 1.03E-14 
 
YCR072C -12.0347 0.638614 0.004175 
YKR051W -13.5836 0.293579 0.182685 
 
YCR073C -12.962 2.417021 2.65E-26 
YKR052C -13.6173 0.086837 0.688746 
 
YCR073W-A -14.2529 0.136586 0.59716 
YKR053C -13.7201 2.238117 6.84E-22 
 
YCR075C -14.3667 -0.78301 0.002073 
YKR054C -11.1438 1.384223 4.07E-13 
 
YCR075W-A -16.4744 0.26548 0.482121 
YKR055W -14.3735 0.800397 0.00148 
 
YCR076C -13.943 0.638532 0.006884 
YKR056W -14.9071 0.795398 0.003109 
 
YCR077C -14.1069 -0.14824 0.561744 
YKR057W -11.8686 -2.69563 6.26E-25 
 
YCR079W -13.3768 0.430562 0.047715 
YKR058W -14.7333 0.829022 0.001873 
 
YCR081W -14.2582 1.620761 7.48E-11 
YKR059W -13.1144 -1.44595 7.29E-11 
 
YCR081C-A -17.9342 1.069477 0.042767 
YKR060W -15.5191 0.691792 0.026814 
 
YCR082W -13.1761 -0.21883 0.328546 
YKR061W -14.0764 0.330284 0.168361 
 
YCR083W -14.4966 0.854544 0.000479 
YKR062W -14.1521 0.300113 0.20119 
 
YCR084C -13.21 1.461352 3.28E-10 
YKR063C -13.6556 0.253378 0.26649 
 
YCR085W -19.7971 4.265611 4.56E-05 
YKR064W -13.4243 0.725193 0.001235 
 
YCR086W -17.2416 0.71609 0.150607 
YKR065C -15.2998 0.360044 0.220651 
 
YCR087C-A -14.3918 -0.32896 0.197675 
YKR066C -11.4704 0.884451 1.75E-05 
 
YCR087W -14.4014 -0.37249 0.142244 
YKR067W -15.4534 0.988664 0.000725 
 
YCR088W -14.6688 1.210617 1.11E-05 
YKR068C -12.8063 -0.25022 0.270643 
 
YCR089W -12.9278 -0.12989 0.563434 
YKR069W -13.6015 1.926689 1.88E-15 
 
YCR090C -13.3417 -0.94747 6.01E-05 
YKR070W -12.6673 0.596778 0.003991 
 
YCR091W -16.8991 2.894204 3.15E-12 
YKR071C -13.7575 -0.23087 0.322849 
 
YCR092C -13.4448 0.753704 0.000624 
YKR072C -14.0906 -1.00529 0.000101 
 
YCR093W -12.871 -0.14597 0.526428 
YKR073C -18.0563 1.09456 0.07894 
 
YCR094W -14.8398 -0.59817 0.024071 
YKR074W -13.4627 -0.9057 0.000104 
 
YCR095C -14.0963 -0.21465 0.403323 
YKR075C -15.3002 2.084649 6.17E-12 
 
YCR095W-A -19.2852 3.28185 0.000143 
YKR075W-A -17.1508 1.95253 7.98E-06 
 
YCR097W -15.4826 0.209524 0.481949 
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YKR076W -15.5462 3.739411 1.29E-31 
 
YCR098C -14.2289 5.39889 2.34E-69 
YKR077W -16.9202 0.408205 0.341235 
 
YCR099C -15.5952 2.764253 4.76E-18 
YKR078W -14.8252 1.237702 2.97E-06 
 
YCR100C -14.7623 2.510153 5.83E-21 
YKR079C -12.8004 0.258067 0.214337 
 
YCR101C -15.6901 2.565817 1.24E-14 
YKR080W -12.838 -0.20884 0.456625 
 
YCR102C -16.8905 4.46827 1.97E-25 
YKR081C -13.1713 -0.63155 0.003754 
 
YCR102W-A -34.8641 30.30401 0.033606 
YKR082W -12.3825 0.071189 0.732271 
 
YCR105W -14.4261 5.59611 3.26E-70 
YKR083C -16.0936 -1.35496 6.53E-05 
 
YCR106W -14.3449 0.395738 0.094101 
YKR084C -13.8013 0.254601 0.26481 
 
YCR107W -17.107 1.115089 0.020975 
YKR085C -14.0476 1.109134 4.16E-06 
 
YDL244W -35.241 29.55018 0.253715 
YKR086W -12.8755 1.734421 6.41E-16 
 
YDL243C -15.2679 5.328909 3.51E-59 
YKR087C -12.9337 -0.17237 0.430547 
 
YDL242W -17.1606 1.533793 0.00138 
YKR088C -14.5054 -0.91506 0.00119 
 
YDL241W -14.7201 -0.03267 1 
YKR089C -14.0677 0.49535 0.043795 
 
YDL240C-A -34.2357 31.56069 0.000666 
YKR090W -13.0797 -0.28241 0.190013 
 
YDL240W -14.8159 -0.51683 0.059201 
YKR091W -16.681 2.027496 3.03E-07 
 
YDL239C -14.7089 2.411527 1.36E-17 
YKR092C -14.8192 -1.97144 2.29E-11 
 
YDL238C -13.8461 1.687253 1.08E-12 
YKR093W -11.9822 -1.49331 6.97E-12 
 
YDL237W -13.5364 -0.75396 0.000832 
YKR094C -12.4512 -2.48672 2.86E-27 
 
YDL236W -11.8254 -1.40529 9.64E-11 
YKR095W -13.3965 0.896992 0.000343 
 
YDL235C -13.6624 -0.06438 0.795356 
YKR095W-A -18.4434 0.643457 0.334977 
 
YDL234C -11.3454 2.038971 1.10E-16 
YKR096W -13.8517 1.323663 2.19E-07 
 
YDL233W -14.778 1.375272 3.81E-07 
YKR097W -16.3981 4.416301 9.12E-30 
 
YDL232W -16.8418 -0.23835 0.604022 
YKR098C -15.4519 1.507448 4.91E-07 
 
YDL231C -11.7303 0.95879 1.70E-06 
YKR099W -13.6908 -0.00671 0.984214 
 
YDL230W -13.9065 0.186502 0.458437 
YKR100C -16.0234 1.240719 0.000162 
 
YDL229W -11.3636 -2.148 3.58E-24 
YKR101W -14.9186 1.318675 1.96E-06 
 
YDL228C -11.7916 -2.16593 5.22E-24 
YKR102W -16.9223 4.840791 1.06E-27 
 
YDL227C -14.58 -1.50393 5.26E-08 
YKR103W -14.4411 2.480534 1.44E-18 
 
YDL226C -12.6601 -1.03968 5.56E-07 
YKR104W -16.9219 3.65462 6.66E-17 
 
YDL225W -13.5593 0.136787 0.571563 
YKR105C -35.5318 28.9686 0.502477 
 
YDL224C -14.8237 0.732369 0.005392 
YKR106W -34.7372 30.55779 0.033606 
 
YDL223C -15.1 4.262664 3.90E-46 
YLL063C -15.7304 2.394413 3.98E-13 
 
YDL222C -14.3138 5.038921 1.53E-64 
YLL062C -15.3213 0.903672 0.004326 
 
YDL221W -16.4953 1.22945 0.001303 
YLL061W -11.9937 0.125463 0.537242 
 
YDL220C -14.7924 1.414205 2.55E-07 
YLL060C -13.8396 3.137694 6.38E-38 
 
YDL219W -13.5774 -0.13381 0.543318 
YLL059C -16.9375 2.156862 5.22E-07 
 
YDL218W -15.1255 5.118732 1.04E-60 
YLL058W -12.733 1.748058 1.36E-14 
 
YDL217C -15.4623 0.852925 0.004122 
YLL057C -13.9383 4.976091 1.66E-71 
 
YDL216C -15.1473 1.213349 1.63E-05 
YLL056C -13.7557 4.05828 4.80E-55 
 
YDL215C -11.4843 2.385268 5.87E-27 
YLL055W -12.558 3.793285 5.05E-54 
 
YDL214C -15.8129 3.875444 1.26E-29 
YLL054C -14.5144 1.030747 2.97E-05 
 
YDL213C -16.0072 0.435913 0.23481 
YLL053C -13.8491 1.767029 1.56E-12 
 
YDL212W -11.8385 -1.18207 2.66E-07 
YLL052C -14.0328 1.553713 1.01E-09 
 
YDL211C -17.2602 4.157932 2.96E-18 
YLL051C -12.4255 1.725002 1.74E-16 
 
YDL210W -16.0536 4.588305 3.44E-36 
YLL050C -12.7131 -1.43451 7.08E-10 
 
YDL209C -16.0127 0.459436 0.210793 
YLL049W -14.8566 -0.12915 0.704606 
 
YDL208W -13.9867 -2.67096 5.34E-27 
YLL048C -10.2305 -0.25764 0.161986 
 
YDL207W -14.5422 -0.27182 0.259651 
YLL047W -18.8016 4.252817 7.63E-09 
 
YDL206W -14.0495 1.504146 1.44E-09 
YLL046C -18.5932 4.669664 1.31E-11 
 
YDL205C -12.8866 -2.01237 1.52E-19 
YLL045C -15.2871 -2.28211 4.75E-14 
 
YDL204W -13.7333 3.806937 6.73E-53 
YLL044W -16.3982 -1.50326 4.74E-05 
 
YDL203C -12.7736 0.458278 0.039481 
YLL043W -12.3291 -0.24504 0.225145 
 
YDL202W -14.4016 -0.15242 0.569775 
YLL042C -13.6408 0.395666 0.078451 
 
YDL201W -15.7037 1.405036 9.27E-06 
YLL041C -14.3624 0.410934 0.114834 
 
YDL200C -15.0333 0.650181 0.01785 
YLL040C -10.5153 1.34943 6.34E-12 
 
YDL199C -15.1685 2.862581 3.34E-21 
YLL039C -12.2541 3.272953 1.10E-33 
 
YDL198C -13.9469 1.202015 8.35E-07 
YLL038C -13.9898 -1.25904 4.55E-07 
 
YDL197C -14.3275 1.842678 1.39E-11 
YLL037W -16.0785 0.308883 0.341337 
 
YDL196W -17.5474 4.112375 3.87E-15 
YLL036C -13.5772 -0.41089 0.063786 
 
YDL195W -12.5549 -0.10752 0.605435 
YLL035W -14.3505 0.34067 0.210127 
 
YDL194W -14.2006 0.505444 0.035732 
YLL034C -11.5996 -0.1825 0.386977 
 
YDL193W -14.7553 2.029962 2.18E-14 
YLL033W -16.4737 1.626509 1.37E-05 
 
YDL192W -12.7396 -1.58639 4.59E-13 
YLL032C -14.7759 1.556737 2.26E-09 
 
YDL191W -14.3349 -1.63907 2.00E-06 
YLL031C -12.2662 0.886206 1.34E-05 
 
YDL190C -11.6235 1.041679 4.77E-07 
YLL030C -33.26 33.5122 1.94E-12 
 
YDL189W -13.5859 1.089167 1.09E-06 
YLL029W -11.7606 0.394758 0.039102 
 
YDL188C -13.2109 -0.00118 1 
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YLL028W -13.2909 2.24539 6.27E-19 
 
YDL187C -32.9482 34.13567 3.61E-17 
YLL027W -16.5516 -0.02224 1 
 
YDL186W -17.7016 6.452861 4.58E-32 
YLL026W -10.0018 3.140237 2.97E-35 
 
YDL185C-A -12.8193 -0.80473 0.000442 
YLL025W -17.6727 0.347122 0.393547 
 
YDL185W -7.99471 -0.66405 0.000798 
YLL024C -10.867 0.214246 0.320181 
 
YDL184C -10.9742 -2.0495 1.30E-09 
YLL023C -15.0023 1.523911 2.90E-08 
 
YDL183C -17.366 3.136816 7.83E-11 
YLL022C -13.4567 0.567896 0.011801 
 
YDL182W -16.7673 0.144958 0.763825 
YLL021W -13.945 -0.35499 0.144264 
 
YDL181W -16.1385 -0.16315 0.655907 
YLL020C -16.6054 1.03843 0.007392 
 
YDL180W -13.996 0.710152 0.003478 
YLL019C -14.1033 0.787732 0.000976 
 
YDL179W -16.437 1.175009 0.001518 
YLL019W-A -18.8265 0.207062 0.822337 
 
YDL178W -12.4896 -0.62066 0.00246 
YLL018C-A -16.9476 -1.14223 0.009174 
 
YDL177C -15.619 1.484785 3.05E-06 
YLL018C -11.464 -1.04697 3.94E-06 
 
YDL176W -14.1686 1.979791 8.65E-15 
YLL015W -13.0861 1.578298 7.06E-12 
 
YDL175C -15.9631 0.256693 0.44611 
YLL014W -13.708 -1.33777 8.37E-07 
 
YDL174C -12.3033 0.818224 0.000107 
YLL013C -13.9302 1.335607 9.93E-08 
 
YDL173W -14.9393 0.123085 0.661078 
YLL012W -12.1952 0.65849 0.005703 
 
YDL172C -16.1482 0.006381 1 
YLL011W -12.6875 -0.78371 0.000805 
 
YDL171C -8.5921 -0.12107 0.505803 
YLL010C -15.0532 2.966884 1.33E-24 
 
YDL170W -15.7064 0.487008 0.119214 
YLL009C -14.7178 -0.01573 0.942547 
 
YDL169C -17.3588 4.503181 1.16E-20 
YLL008W -11.7786 -0.70216 0.001362 
 
YDL168W -11.72 0.936052 1.08E-06 
YLL007C -15.4771 1.351629 3.64E-06 
 
YDL167C -12.0493 -1.24519 6.99E-08 
YLL006W-A -20.5828 2.687141 0.075769 
 
YDL166C -14.6155 -0.16331 0.50874 
YLL006W -14.633 0.280569 0.26693 
 
YDL165W -13.3405 -0.53276 0.017272 
YLL005C -14.9419 3.18881 1.08E-28 
 
YDL164C -12.5709 0.55638 0.006742 
YLL004W -14.6696 0.79053 0.002013 
 
YDL163W -16.7888 -0.29986 0.487132 
YLL003W -14.2517 0.660086 0.008072 
 
YDL162C -19.4937 2.871882 0.003389 
YLL002W -14.7565 2.192962 1.25E-15 
 
YDL161W -15.1347 0.223713 0.461503 
YLL001W -13.3605 0.429833 0.048046 
 
YDL160C-A -15.1555 0.620861 0.024298 
YLR001C -14.279 1.52194 8.43E-10 
 
YDL160C -13.9045 -0.13405 0.588061 
YLR002C -12.9341 -0.78387 0.000297 
 
YDL159W-A -20.5857 2.681362 0.075769 
YLR003C -15.1016 -0.65772 0.015397 
 
YDL159W -15.0232 0.656223 0.016839 
YLR004C -15.454 3.038115 1.16E-21 
 
YDL159C-B -18.9207 1.363101 0.076027 
YLR005W -13.0686 -0.3228 0.138892 
 
YDL158C -16.4901 -0.11698 0.801544 
YLR006C -14.8128 1.055808 6.78E-05 
 
YDL157C -13.4825 -0.10451 0.699057 
YLR007W -13.4821 0.890272 8.33E-05 
 
YDL156W -15.1135 1.167489 3.26E-05 
YLR008C -13.7375 -0.70877 0.002115 
 
YDL155W -13.7729 -0.50743 0.027459 
YLR009W -15.676 0.248318 0.480185 
 
YDL154W -14.9126 1.987721 9.49E-14 
YLR010C -16.6013 -0.12989 0.709435 
 
YDL153C -12.2531 0.027176 0.908434 
YLR011W -17.4464 1.559944 0.00188 
 
YDL152W -15.2289 0.319059 0.249523 
YLR012C -34.5329 30.96626 0.008936 
 
YDL151C -14.4058 0.485459 0.057293 
YLR013W -19.9022 4.048289 0.000142 
 
YDL150W -13.3562 0.608372 0.006832 
YLR014C -13.616 0.780887 0.001031 
 
YDL149W -14.8048 2.107379 8.53E-15 
YLR015W -13.4776 0.720364 0.001035 
 
YDL148C -12.6737 0.314197 0.171783 
YLR016C -13.8906 0.565765 0.01711 
 
YDL147W -11.6971 -0.09369 0.63703 
YLR017W -11.8671 -0.34937 0.077699 
 
YDL146W -13.2109 1.711958 4.46E-15 
YLR018C -13.5443 0.217465 0.319765 
 
YDL145C -9.86273 -0.12432 0.515191 
YLR019W -13.2189 0.269729 0.243839 
 
YDL144C -12.5333 -0.04129 0.841121 
YLR020C -12.8515 -0.31405 0.128169 
 
YDL143W -11.6375 -1.25648 7.15E-11 
YLR021W -15.1445 -0.17814 0.516654 
 
YDL142C -13.0099 -0.18568 0.377831 
YLR022C -14.5247 -0.55639 0.022253 
 
YDL141W -14.6642 1.702252 4.49E-11 
YLR023C -13.1001 0.852849 0.000109 
 
YDL140C -11.299 0.523369 0.010184 
YLR024C -12.0058 1.364764 1.97E-11 
 
YDL139C -17.3283 3.19446 9.23E-11 
YLR025W -14.9384 0.039851 0.966907 
 
YDL138W -13.1583 1.276918 1.14E-08 
YLR026C -14.3796 1.649646 5.87E-10 
 
YDL137W -13.4583 -0.5552 0.014402 
YLR027C -9.86957 0.431635 0.043613 
 
YDL136W -14.2446 -1.28503 2.71E-07 
YLR028C -10.3339 0.228492 0.236447 
 
YDL135C -14.151 0.83603 0.000438 
YLR029C -9.80392 -2.16449 1.72E-25 
 
YDL134C -12.6611 0.303236 0.155906 
YLR030W -16.7505 2.737214 3.56E-11 
 
YDL133C-A -11.1324 -1.26887 4.28E-05 
YLR031W -17.3312 3.188466 4.14E-11 
 
YDL133W -14.0894 0.407443 0.095177 
YLR032W -12.6772 1.592277 4.68E-14 
 
YDL132W -11.7423 1.685361 1.27E-16 
YLR033W -13.0059 0.292597 0.188055 
 
YDL131W -15.3671 0.962248 0.001021 
YLR034C -12.6399 0.184225 0.383239 
 
YDL130W-A -17.7377 2.777364 1.21E-07 
YLR035C -14.2701 2.014773 3.13E-16 
 
YDL130W -14.9562 -1.52177 1.63E-08 
YLR036C -15.0144 -0.44538 0.111205 
 
YDL129W -13.5786 0.356366 0.109602 
YLR037C -18.3768 3.104755 9.36E-07 
 
YDL128W -12.4656 -1.29681 3.59E-10 
YLR038C -13.0991 -0.95246 1.66E-05 
 
YDL127W -16.3661 0.725687 0.033685 
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YLR039C -13.1355 0.808128 0.000151 
 
YDL126C -9.10122 0.726577 0.000147 
YLR040C -16.6272 1.946476 6.75E-07 
 
YDL125C -11.3187 1.445977 4.21E-13 
YLR041W -18.0661 3.075902 4.72E-07 
 
YDL124W -12.9468 2.350016 1.61E-22 
YLR042C -16.4116 3.420378 2.94E-19 
 
YDL123W -16.0929 3.201322 5.09E-18 
YLR043C -11.5161 -0.54564 0.007845 
 
YDL122W -12.3318 0.197671 0.355536 
YLR044C -7.7753 -0.87544 2.13E-05 
 
YDL121C -13.6693 -1.67571 8.84E-12 
YLR045C -13.4133 -0.14778 0.514344 
 
YDL120W -14.8447 0.276412 0.309537 
YLR046C -12.7148 1.419323 1.81E-08 
 
YDL119C -14.3776 1.616339 8.09E-10 
YLR047C -13.3647 1.803527 3.90E-15 
 
YDL118W -16.0022 1.440098 1.33E-05 
YLR048W -12.114 -2.49282 1.25E-26 
 
YDL117W -12.5359 0.130313 0.533733 
YLR049C -14.7333 0.296712 0.237703 
 
YDL116W -12.8109 -0.02731 0.903056 
YLR050C -13.8823 1.868689 1.66E-13 
 
YDL115C -14.7597 1.09773 6.55E-05 
YLR051C -15.7919 -0.15432 0.607647 
 
YDL114W-A -19.4711 1.754014 0.065962 
YLR052W -16.1396 0.116791 0.772179 
 
YDL114W -33.006 34.02014 1.49E-16 
YLR053C -16.9893 3.885474 8.29E-19 
 
YDL113C -13.325 0.535635 0.016125 
YLR054C -14.1473 3.137383 6.11E-31 
 
YDL112W -10.6202 0.605667 0.001805 
YLR055C -13.3781 -1.33187 3.55E-09 
 
YDL111C -13.6859 -0.95233 2.27E-05 
YLR056W -9.95843 -0.48834 0.010973 
 
YDL110C -13.5449 3.31294 1.59E-43 
YLR057W -13.2634 0.448324 0.038278 
 
YDL109C -14.2504 2.064099 2.67E-16 
YLR058C -11.7036 0.672863 0.003808 
 
YDL108W -13.9414 0.663153 0.004027 
YLR059C -14.3667 1.763534 1.02E-11 
 
YDL107W -15.5993 1.336963 1.12E-05 
YLR060W -11.226 -0.68068 0.000828 
 
YDL106C -15.6948 1.568068 4.74E-07 
YLR061W -11.1508 -2.47588 2.37E-33 
 
YDL105W -16.5974 1.861346 1.31E-06 
YLR062C -11.2711 -2.57249 4.80E-33 
 
YDL104C -15.2894 0.312694 0.274285 
YLR063W -16.2875 2.482258 5.31E-11 
 
YDL103C -13.922 1.438612 4.33E-09 
YLR064W -16.4036 -0.04706 1 
 
YDL102W -12.2227 2.222781 2.13E-24 
YLR065C -14.6014 -0.47385 0.053777 
 
YDL101C -14.7621 0.80378 0.001687 
YLR066W -14.8442 -0.47514 0.091112 
 
YDL100C -11.1206 -0.39155 0.05274 
YLR067C -13.9902 0.305285 0.186287 
 
YDL099W -16.5681 1.948827 5.56E-07 
YLR068W -16.9511 1.475946 0.000543 
 
YDL098C -17.0402 1.78411 3.30E-05 
YLR069C -12.6482 -0.06749 0.742078 
 
YDL097C -13.1084 -0.2394 0.294899 
YLR070C -14.5897 3.619158 2.40E-38 
 
YDL095W -11.2425 -1.78287 7.71E-19 
YLR071C -13.5504 0.038221 0.881123 
 
YDL096C -14.1417 -2.09572 3.05E-18 
YLR072W -13.2044 1.424605 2.42E-10 
 
YDL094C -12.3472 -1.35868 4.42E-11 
YLR073C -15.2637 1.283075 1.14E-05 
 
YDL093W -12.9752 1.504036 2.47E-12 
YLR074C -14.557 -0.94553 0.000177 
 
YDL092W -14.1798 -1.16133 8.42E-07 
YLR075W -7.20619 -1.3502 2.36E-12 
 
YDL091C -15.6534 1.014685 0.001178 
YLR076C -7.50948 -1.39058 5.57E-13 
 
YDL090C -13.6415 0.11352 0.621688 
YLR077W -13.3764 0.148565 0.512716 
 
YDL089W -15.4913 1.071966 0.000438 
YLR078C -13.6443 0.170895 0.44123 
 
YDL088C -13.7182 1.477877 8.42E-10 
YLR079W -15.1727 -0.22583 0.426232 
 
YDL087C -14.9705 1.470177 1.45E-07 
YLR080W -14.8141 2.231433 3.60E-17 
 
YDL086W -12.2491 0.972401 4.05E-06 
YLR081W -14.853 1.651966 9.74E-10 
 
YDL086C-A -13.0178 1.013941 8.42E-06 
YLR082C -14.9669 -0.12178 0.691332 
 
YDL085C-A -13.5874 0.579869 0.022321 
YLR083C -11.4672 -1.80577 4.51E-19 
 
YDL085W -15.8393 4.773602 9.07E-42 
YLR084C -13.3144 -0.3162 0.163734 
 
YDL084W -10.2617 -1.75643 6.86E-19 
YLR085C -13.9936 0.051354 0.864504 
 
YDL083C -13.7988 -1.73218 2.83E-12 
YLR086W -12.6118 0.337854 0.128561 
 
YDL082W -13.2595 -2.73287 6.22E-27 
YLR087C -11.5599 1.183776 7.21E-10 
 
YDL081C -10.6156 -2.62102 1.32E-32 
YLR088W -12.059 0.169721 0.40176 
 
YDL080C -12.7945 0.848334 5.31E-05 
YLR089C -13.4304 1.163517 2.50E-07 
 
YDL079C -14.5642 1.374959 1.84E-07 
YLR090W -13.398 -0.56018 0.010606 
 
YDL078C -11.3404 0.183891 0.36798 
YLR091W -15.2673 1.706049 2.87E-09 
 
YDL077C -14.1493 2.6734 4.00E-26 
YLR092W -13.9465 2.852943 1.44E-31 
 
YDL076C -14.3341 0.375802 0.138871 
YLR093C -13.429 -0.61608 0.0077 
 
YDL075W -14.2349 -1.40347 8.13E-08 
YLR094C -16.6679 0.327112 0.512812 
 
YDL074C -13.3705 -0.8355 0.000122 
YLR095C -13.4734 0.422073 0.06764 
 
YDL073W -12.9357 0.934904 9.75E-06 
YLR096W -13.1358 0.479601 0.034326 
 
YDL072C -13.9524 0.616841 0.013044 
YLR097C -15.2766 0.945659 0.000828 
 
YDL071C -16.2812 1.48245 3.62E-05 
YLR098C -14.5595 2.606551 1.60E-22 
 
YDL070W -11.8948 1.175825 1.44E-07 
YLR099C -13.7105 1.769236 1.74E-14 
 
YDL069C -15.692 0.970141 0.001332 
YLR099W-A -15.7675 0.561364 0.084166 
 
YDL068W -16.579 0.890912 0.020701 
YLR100W -10.4656 0.290525 0.148935 
 
YDL067C -13.8269 -1.40579 2.29E-09 
YLR101C -12.4813 0.428567 0.049569 
 
YDL066W -10.7748 0.639436 0.001007 
YLR102C -14.947 0.447901 0.091711 
 
YDL065C -15.5448 0.669145 0.033283 
YLR103C -13.7361 2.155881 2.33E-18 
 
YDL064W -14.5294 -0.91972 0.000283 
YLR104W -14.8515 0.368748 0.147187 
 
YDL063C -14.1402 -0.19283 0.414308 
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YLR105C -14.1079 1.687811 2.43E-11 
 
YDL062W -16.5162 0.568176 0.131232 
YLR106C -10.2342 0.604073 0.004912 
 
YDL061C -13.7512 -1.09145 2.07E-06 
YLR107W -13.5787 0.847758 0.000185 
 
YDL060W -12.0049 -0.97654 2.93E-06 
YLR108C -14.0604 1.502551 4.96E-08 
 
YDL059C -15.372 2.611748 1.11E-18 
YLR109W -11.2061 0.666543 0.001542 
 
YDL058W -13.5727 0.911913 6.97E-05 
YLR110C -10.5783 -0.16565 0.439816 
 
YDL057W -14.5743 0.755527 0.002591 
YLR111W -18.5766 3.532036 2.05E-07 
 
YDL056W -14.6039 0.993018 0.000426 
YLR112W -13.1149 2.72991 1.34E-31 
 
YDL055C -9.29856 -1.69474 8.30E-15 
YLR113W -11.1138 0.298259 0.155535 
 
YDL054C -14.756 1.341322 5.05E-07 
YLR114C -11.888 -0.29754 0.145242 
 
YDL053C -13.6313 0.794972 0.000749 
YLR115W -13.3223 0.567958 0.011103 
 
YDL052C -14.8756 -0.60337 0.018557 
YLR116W -16.2093 1.356667 0.000161 
 
YDL051W -14.0446 -1.44991 2.07E-09 
YLR117C -16.0533 0.982213 0.004153 
 
YDL050C -15.6718 -1.61637 2.08E-07 
YLR118C -14.9039 -0.37629 0.168363 
 
YDL049C -15.8506 1.058121 0.000732 
YLR119W -17.3092 0.606554 0.169897 
 
YDL048C -14.5544 0.399461 0.168923 
YLR120C -11.5968 -0.42942 0.029587 
 
YDL047W -14.2515 -0.0398 0.864902 
YLR121C -12.4565 1.8202 4.72E-18 
 
YDL046W -13.9915 1.15861 6.84E-07 
YLR120W-A -17.7022 0.634889 0.254484 
 
YDL045W-A -16.8041 2.083868 1.73E-07 
YLR122C -16.0236 2.097384 4.34E-10 
 
YDL045C -14.4071 0.863993 0.000628 
YLR123C -16.6077 1.862463 1.75E-06 
 
YDL044C -16.3493 1.245071 0.000434 
YLR124W -17.3119 2.601536 1.96E-08 
 
YDL043C -15.6951 -0.21067 0.509136 
YLR125W -16.1482 1.155343 0.000761 
 
YDL042C -15.4912 2.76586 1.25E-18 
YLR126C -14.6507 -1.12855 1.36E-05 
 
YDL041W -19.064 3.728133 3.29E-06 
YLR127C -14.1615 1.707937 8.41E-13 
 
YDL040C -14.7272 -0.50624 0.072898 
YLR128W -16.3155 2.598169 9.60E-13 
 
YDL039C -17.7481 1.445475 0.004728 
YLR129W -11.4305 -1.47215 3.18E-11 
 
YDL038C -15.687 0.712565 0.021744 
YLR130C -12.4206 -0.27226 0.185215 
 
YDL037C -15.2105 0.706412 0.012442 
YLR131C -15.767 1.802866 2.51E-08 
 
YDL036C -14.1508 -1.15836 1.91E-06 
YLR132C -15.5063 1.07676 0.000242 
 
YDL035C -13.2442 0.953146 1.93E-05 
YLR133W -13.8992 0.584202 0.013696 
 
YDL034W -16.5776 1.777181 3.25E-06 
YLR134W -12.6063 7.2156 9.89E-142 
 
YDL033C -14.3384 0.092012 0.776474 
YLR135W -15.0609 1.145459 4.46E-05 
 
YDL032W -16.7254 -0.32535 0.332642 
YLR136C -15.8227 1.861271 1.00E-08 
 
YDL031W -12.9758 -0.67329 0.001835 
YLR137W -13.6746 0.622992 0.007212 
 
YDL030W -13.8061 1.503049 5.88E-11 
YLR138W -11.2037 -0.7788 0.000218 
 
YDL029W -12.0646 -0.76974 0.000138 
YLR139C -16.6164 1.974015 5.06E-07 
 
YDL028C -13.8726 0.357585 0.114245 
YLR140W -16.5249 0.602762 0.135536 
 
YDL027C -14.5399 2.58808 8.87E-22 
YLR141W -13.1619 1.123253 4.79E-07 
 
YDL026W -17.2453 1.982749 1.42E-05 
YLR142W -14.3027 2.120031 8.98E-18 
 
YDL025C -14.1626 1.586865 1.57E-08 
YLR143W -14.0277 -0.45206 0.050337 
 
YDL025W-A -17.6611 1.130589 0.050778 
YLR144C -13.2865 1.220887 2.19E-08 
 
YDL024C -15.8923 3.137333 3.64E-20 
YLR145W -17.7903 -0.51398 0.362333 
 
YDL022C-A -19.986 3.887777 0.000447 
YLR146C -13.4373 -0.65301 0.002893 
 
YDL022W -13.4013 1.038358 2.21E-05 
YLR146W-A -16.4053 -0.55459 0.132498 
 
YDL023C -15.7967 1.069299 0.00071 
YLR147C -16.361 1.03887 0.003504 
 
YDL021W -13.0961 2.062766 1.41E-18 
YLR148W -12.563 1.016838 2.12E-06 
 
YDL020C -12.8683 1.465313 3.80E-10 
YLR149C -15.0394 3.888378 8.64E-39 
 
YDL019C -11.7531 0.166575 0.422229 
YLR149C-A -14.5651 -1.29104 5.18E-07 
 
YDL018C -14.1497 -0.52011 0.036494 
YLR150W -9.75838 -1.97787 1.92E-20 
 
YDL017W -12.7745 -0.2444 0.239374 
YLR151C -16.9111 1.869543 7.25E-06 
 
YDL016C -16.5484 0.129873 0.786994 
YLR152C -14.6799 1.821628 1.19E-11 
 
YDL015C -12.3889 -1.51267 1.77E-12 
YLR153C -8.93503 -0.2131 0.262194 
 
YDL014W -14.198 -1.24866 3.16E-07 
YLR154C -16.5629 -0.32348 0.363399 
 
YDL013W -14.2994 0.644524 0.007691 
YLR157W-D -35.0292 29.97365 0.128724 
 
YDL012C -16.8865 0.798387 0.078815 
YLR157W-E -35.2439 29.54431 0.253715 
 
YDL011C -18.3329 1.211943 0.068188 
YLR162W -17.1066 -1.54359 0.000521 
 
YDL010W -16.8558 1.661927 2.99E-05 
YLR162W-A -10.3002 0.321886 0.786096 
 
YDL009C -18.4917 1.694642 0.009607 
YLR163C -12.8391 0.418492 0.053645 
 
YDL008W -13.5676 0.757161 0.000909 
YLR163W-A -17.0243 -0.2963 0.510094 
 
YDL007C-A -34.3668 31.29854 0.002419 
YLR164W -15.9729 1.001942 0.002194 
 
YDL007W -11.8966 -0.52078 0.008789 
YLR165C -15.5469 0.837158 0.006478 
 
YDL006W -12.6323 0.124071 0.576017 
YLR166C -12.7057 0.045152 0.825801 
 
YDL005C -16.0339 1.309339 0.000111 
YLR167W -8.35546 -1.82539 5.29E-18 
 
YDL004W -13.1329 -0.42502 0.050837 
YLR168C -8.45637 -1.7701 4.62E-17 
 
YDL003W -13.0535 1.212992 2.63E-07 
YLR169W -13.5592 0.263308 0.238765 
 
YDL002C -14.5244 -0.36532 0.157874 
YLR170C -14.5068 -0.13344 0.61532 
 
YDL001W -15.6712 1.332358 2.30E-05 
YLR171W -13.9725 -0.72022 0.002387 
 
YDR001C -11.3766 2.557598 1.86E-30 
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YLR172C -13.7305 -0.84702 0.000452 
 
YDR002W -11.2059 -1.15331 5.77E-08 
YLR173W -13.3589 1.269613 1.87E-08 
 
YDR003W -14.5251 0.338219 0.187029 
YLR174W -14.0604 4.31628 1.46E-56 
 
YDR003W-A -16.2787 0.675337 0.062919 
YLR175W -11.5398 -2.88853 9.42E-40 
 
YDR004W -12.7182 0.49029 0.017934 
YLR176C -15.6108 2.927941 2.23E-20 
 
YDR005C -14.0417 0.496985 0.044715 
YLR177W -13.617 1.703998 2.30E-13 
 
YDR006C -13.3617 1.54596 2.48E-12 
YLR178C -13.4455 3.039651 4.65E-36 
 
YDR007W -16.4345 7.82028 1.77E-73 
YLR179C -11.612 0.550353 0.009902 
 
YDR008C -17.0178 6.65354 8.32E-46 
YLR180W -9.88878 -1.17192 6.01E-09 
 
YDR009W -14.9875 2.649663 8.05E-21 
YLR181C -14.2684 -0.23051 0.318172 
 
YDR010C -18.0789 3.697524 2.90E-10 
YLR182W -14.3917 -0.43698 0.083985 
 
YDR011W -10.1081 0.392954 0.130103 
YLR183C -14.1268 0.698557 0.003991 
 
YDR012W -17.3376 -3.09064 7.86E-11 
YLR184W -20.2631 3.326626 0.007873 
 
YDR013W -15.4653 -0.10923 0.792053 
YLR185W -14.3875 -1.69055 8.05E-12 
 
YDR014W -15.0931 2.733636 5.67E-21 
YLR186W -14.5111 -0.52707 0.037569 
 
YDR014W-A -35.5287 28.97464 1 
YLR187W -15.1 2.129735 2.93E-13 
 
YDR015C -36.03 27.97206 1 
YLR188W -12.0122 0.110379 0.590983 
 
YDR016C -15.6497 -1.04791 0.001124 
YLR189C -12.3999 1.24428 1.49E-09 
 
YDR017C -13.592 0.814055 0.000393 
YLR190W -12.4609 -0.25471 0.251726 
 
YDR018C -17.417 3.406177 7.49E-12 
YLR191W -13.8865 0.315144 0.186455 
 
YDR019C -12.1437 2.694735 4.79E-32 
YLR192C -12.5872 -0.83417 5.01E-05 
 
YDR020C -15.2434 0.747383 0.008499 
YLR193C -15.2748 2.388862 5.79E-16 
 
YDR021W -14.2541 2.974225 1.05E-31 
YLR194C -13.7288 0.923749 0.000202 
 
YDR022C -14.5499 3.192274 1.37E-31 
YLR195C -12.1497 0.157251 0.457097 
 
YDR023W -11.2225 -1.96633 4.60E-24 
YLR196W -13.1036 -1.47851 6.98E-12 
 
YDR024W -17.5586 0.734944 0.174052 
YLR197W -13.4887 -2.34741 2.30E-21 
 
YDR025W -15.1166 -2.58367 5.99E-20 
YLR198C -15.2494 -2.22152 8.50E-14 
 
YDR026C -13.8154 -0.19796 0.393279 
YLR199C -15.3696 1.356631 4.53E-06 
 
YDR027C -13.3716 0.847766 9.52E-05 
YLR200W -15.2564 0.450787 0.211104 
 
YDR028C -12.44 0.568978 0.009456 
YLR201C -16.3917 2.190263 2.58E-09 
 
YDR029W -16.9894 0.8299 0.057598 
YLR202C -17.5333 3.176991 2.18E-10 
 
YDR030C -14.3044 2.107184 6.17E-16 
YLR203C -13.8232 0.844311 0.000211 
 
YDR031W -15.16 0.571291 0.047905 
YLR204W -16.4386 1.580393 1.79E-05 
 
YDR032C -11.9725 1.760019 1.04E-17 
YLR205C -13.5759 2.641186 1.62E-26 
 
YDR033W -12.9611 -1.56153 8.67E-12 
YLR206W -13.6046 0.921236 6.70E-05 
 
YDR034C -13.473 0.264814 0.276244 
YLR207W -13.5385 1.908893 1.07E-14 
 
YDR034C-A -35.972 -28.0881 1 
YLR208W -11.5706 -1.34225 2.14E-11 
 
YDR034W-B -16.4836 3.28819 1.69E-16 
YLR209C -13.7326 0.144417 0.544919 
 
YDR035W -11.9549 0.742458 0.000213 
YLR210W -14.3381 1.882845 3.89E-13 
 
YDR036C -15.3282 1.873011 1.25E-10 
YLR211C -16.1904 1.764503 5.91E-07 
 
YDR037W -10.9847 -0.53982 0.012486 
YLR212C -15.2746 0.214628 0.458043 
 
YDR038C -14.9188 0.792768 0.003269 
YLR213C -13.8289 1.868254 2.55E-12 
 
YDR040C -15.812 4.228608 9.11E-35 
YLR214W -10.4416 -1.16389 2.94E-08 
 
YDR041W -13.9519 -0.27385 0.24151 
YLR215C -14.7964 -0.22416 0.397522 
 
YDR042C -16.2957 3.640838 1.36E-22 
YLR216C -11.8837 2.703112 2.96E-26 
 
YDR043C -14.7318 1.422615 1.34E-07 
YLR217W -13.7335 2.301559 7.57E-20 
 
YDR044W -12.8759 1.612533 1.22E-12 
YLR218C -17.7716 2.334488 1.70E-05 
 
YDR045C -13.775 -0.13246 0.597816 
YLR219W -15.2047 0.781383 0.005624 
 
YDR046C -11.6991 -2.23011 1.93E-25 
YLR220W -12.3107 -1.27135 7.67E-09 
 
YDR047W -14.2234 -0.13949 0.606878 
YLR221C -14.4343 -0.75657 0.002375 
 
YDR048C -18.7444 1.203201 0.093812 
YLR222C -12.3415 -0.80667 7.50E-05 
 
YDR049W -14.3771 0.274141 0.308474 
YLR222C-A -19.2905 0.113747 1 
 
YDR050C -9.39214 -1.02508 7.41E-06 
YLR223C -13.486 0.336197 0.159066 
 
YDR051C -13.261 0.869143 0.000105 
YLR224W -14.186 -0.32209 0.171469 
 
YDR052C -14.59 1.076094 2.61E-05 
YLR225C -15.3112 2.201219 5.29E-14 
 
YDR053W -16.4996 1.1157 0.005016 
YLR226W -13.6586 1.264218 5.02E-08 
 
YDR054C -14.9265 0.388447 0.138384 
YLR227C -14.391 2.18764 5.96E-16 
 
YDR055W -13.3688 1.687813 1.07E-09 
YLR228C -13.6983 0.644098 0.004177 
 
YDR056C -14.02 0.398807 0.107953 
YLR229C -13.5128 -0.54425 0.013107 
 
YDR057W -13.2678 1.064157 1.86E-06 
YLR230W -14.2065 -0.81251 0.000954 
 
YDR058C -15.3768 1.692349 7.91E-09 
YLR231C -11.9218 0.249354 0.208827 
 
YDR059C -15.6573 0.925497 0.00283 
YLR232W -14.4429 -0.06956 0.820998 
 
YDR060W -10.991 -0.64768 0.00195 
YLR233C -14.479 1.632705 7.22E-11 
 
YDR061W -12.7284 0.644341 0.002803 
YLR234W -14.2753 1.417043 1.89E-07 
 
YDR062W -11.6428 -1.07498 4.63E-07 
YLR235C -15.9839 1.643256 6.89E-07 
 
YDR063W -14.6319 0.623208 0.01933 
YLR236C -16.2908 1.767432 1.11E-06 
 
YDR064W -11.5816 -1.79772 8.21E-19 
YLR237W -14.2952 2.225179 1.98E-17 
 
YDR065W -13.8404 0.974583 2.18E-05 
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YLR238W -15.6597 1.145134 0.000208 
 
YDR066C -15.2953 0.961921 0.001266 
YLR239C -16.529 2.011712 1.79E-07 
 
YDR067C -15.8619 1.142536 0.00036 
YLR240W -13.5196 0.872321 7.79E-05 
 
YDR068W -14.3148 0.409243 0.12422 
YLR241W -11.9395 0.458179 0.021863 
 
YDR069C -14.167 2.151224 1.26E-17 
YLR242C -15.6391 1.5508 7.66E-07 
 
YDR070C -16.3528 3.156676 1.79E-16 
YLR243W -13.8491 -0.45618 0.04493 
 
YDR071C -13.449 -0.24711 0.246974 
YLR244C -15.3608 0.088572 0.796157 
 
YDR072C -12.6502 0.542067 0.008703 
YLR245C -17.0757 0.112136 0.81933 
 
YDR073W -14.8369 0.514719 0.061833 
YLR246W -14.9016 0.742826 0.004783 
 
YDR074W -13.0504 0.660091 0.01554 
YLR247C -12.3016 0.610686 0.003737 
 
YDR075W -14.8314 -1.08702 5.17E-05 
YLR248W -11.5033 0.479065 0.011597 
 
YDR076W -15.6977 1.801382 1.13E-08 
YLR249W -6.7189 -1.79225 9.45E-19 
 
YDR077W -13.4037 0.973336 4.16E-05 
YLR250W -13.3064 -0.38674 0.074547 
 
YDR078C -14.8655 1.25078 3.77E-06 
YLR251W -13.453 2.213946 1.92E-18 
 
YDR079W -14.6999 -0.10276 0.689119 
YLR252W -14.7042 2.783443 4.49E-21 
 
YDR079C-A -14.7775 -0.41788 0.120878 
YLR253W -13.1366 0.584161 0.006855 
 
YDR080W -13.1911 1.022288 4.76E-06 
YLR254C -15.612 1.287145 5.86E-05 
 
YDR081C -13.8677 0.774029 0.00073 
YLR255C -17.0347 2.874867 3.80E-11 
 
YDR082W -13.7598 1.933661 3.46E-15 
YLR256W -13.2309 1.169769 1.57E-07 
 
YDR083W -15.0086 -0.74312 0.006956 
YLR257W -11.6855 -0.30877 0.135764 
 
YDR084C -15.4893 -0.11769 0.664071 
YLR258W -11.7583 2.999279 7.60E-35 
 
YDR085C -14.1609 1.905408 8.37E-15 
YLR259C -8.92496 0.081626 0.655183 
 
YDR086C -15.1542 -0.99401 0.000474 
YLR260W -12.9532 0.899186 3.92E-05 
 
YDR087C -13.1242 -0.30625 0.195457 
YLR261C -15.3783 0.367201 0.212321 
 
YDR088C -15.7227 1.910027 2.03E-09 
YLR262C -15.0279 0.00602 1 
 
YDR089W -12.9384 0.281541 0.202276 
YLR262C-A -13.456 -1.82779 3.84E-09 
 
YDR090C -13.5927 1.039363 2.82E-06 
YLR263W -15.1499 1.100604 6.81E-05 
 
YDR091C -13.8641 -1.08562 2.13E-06 
YLR264W -11.2546 -2.66343 1.88E-27 
 
YDR092W -14.6633 0.123143 0.64313 
YLR264C-A -11.8773 -2.67132 2.35E-24 
 
YDR093W -11.2567 0.595648 0.00348 
YLR265C -15.9273 0.187633 0.631565 
 
YDR094W -14.4587 0.74369 0.007252 
YLR266C -13.5492 0.454712 0.045207 
 
YDR095C -17.3967 1.04389 0.034012 
YLR267W -15.5234 2.807039 3.77E-19 
 
YDR096W -16.2245 0.942685 0.006145 
YLR268W -14.9953 0.620283 0.025438 
 
YDR097C -12.0167 0.747163 0.000533 
YLR269C -16.7178 0.81085 0.043608 
 
YDR098C -13.8082 0.957382 2.49E-05 
YLR270W -13.7679 1.229843 2.96E-07 
 
YDR099W -14.0132 0.565577 0.018671 
YLR271W -15.0889 1.651623 2.45E-09 
 
YDR100W -16.2711 -0.8314 0.018226 
YLR272C -11.6162 2.421109 3.21E-29 
 
YDR101C -12.5284 -1.4082 5.31E-11 
YLR273C -15.5132 2.512776 3.60E-16 
 
YDR102C -19.3996 3.053167 0.000699 
YLR274W -11.8464 0.387638 0.060465 
 
YDR103W -13.8935 0.996637 1.20E-05 
YLR275W -16.5333 0.44719 0.216236 
 
YDR104C -13.8293 1.431638 5.27E-09 
YLR276C -13.9543 -0.2298 0.342608 
 
YDR105C -12.8819 -0.78604 0.000175 
YLR277C -13.0835 0.435654 0.039956 
 
YDR106W -17.1715 2.347132 4.59E-07 
YLR278C -14.1441 1.352061 5.72E-07 
 
YDR107C -13.406 0.645962 0.003086 
YLR279W -16.237 3.032979 4.19E-17 
 
YDR108W -14.999 0.949493 0.000337 
YLR280C -16.0204 3.029775 1.53E-18 
 
YDR109C -14.625 0.105272 0.70075 
YLR281C -15.748 3.18857 2.12E-22 
 
YDR110W -13.1533 -0.82572 0.000267 
YLR282C -17.6456 1.659877 0.00086 
 
YDR111C -13.7844 -0.28582 0.221265 
YLR283W -15.6998 1.251214 0.000112 
 
YDR112W -16.0924 -0.10405 0.824478 
YLR284C -14.128 2.518567 2.77E-21 
 
YDR113C -15.9721 1.308977 0.000189 
YLR285W -13.4346 -1.1587 1.20E-07 
 
YDR114C -16.0567 0.77385 0.0218 
YLR285C-A -17.0651 -0.77054 0.077183 
 
YDR115W -13.8378 -0.51147 0.043789 
YLR286C -12.6922 -0.57142 0.00967 
 
YDR116C -16.1079 1.079177 0.001417 
YLR286W-A -13.7487 -0.42271 0.080045 
 
YDR117C -14.8909 0.817739 0.002791 
YLR287C -13.2284 -0.35717 0.137005 
 
YDR118W -13.4649 0.969802 5.80E-05 
YLR287C-A -11.7378 -1.54318 6.12E-12 
 
YDR118W-A -17.4052 1.43667 0.00188 
YLR288C -13.7175 1.501068 6.20E-10 
 
YDR119W -11.7782 -2.11384 1.34E-24 
YLR289W -14.2604 1.251534 2.54E-07 
 
YDR119W-A -15.8915 1.848581 2.57E-08 
YLR290C -14.6993 0.438769 0.095775 
 
YDR120C -12.6019 -1.50098 3.99E-12 
YLR291C -14.3465 -0.10012 0.712945 
 
YDR121W -16.4231 1.198675 0.001269 
YLR292C -13.7661 0.416285 0.080525 
 
YDR122W -13.2634 1.080298 1.34E-06 
YLR293C -13.5031 -1.27024 2.52E-08 
 
YDR123C -15.1194 2.197397 6.22E-14 
YLR294C -16.242 0.091293 0.81164 
 
YDR124W -15.317 2.207924 8.65E-14 
YLR295C -14.6226 -0.22596 0.353177 
 
YDR125C -15.221 2.185267 1.36E-14 
YLR296W -20.039 3.78185 0.000793 
 
YDR126W -16.9859 1.557669 0.000183 
YLR297W -14.6516 0.50759 0.069847 
 
YDR127W -9.93275 -0.53739 0.00354 
YLR298C -16.7262 1.243185 0.00211 
 
YDR128W -13.3137 0.688953 0.001924 
YLR299W -11.5465 2.181624 2.76E-26 
 
YDR129C -11.0798 -1.15201 5.43E-09 
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YLR299C-A -16.4251 2.670872 1.46E-12 
 
YDR130C -15.2223 0.65599 0.03508 
YLR300W -11.5179 -1.56482 9.29E-12 
 
YDR131C -14.1042 2.546055 4.30E-24 
YLR301W -11.9476 -0.66385 0.002042 
 
YDR132C -15.0152 1.885098 4.58E-12 
YLR302C -16.6004 3.024917 3.61E-14 
 
YDR133C -14.7921 2.109269 5.22E-14 
YLR303W -11.6589 2.809777 3.00E-35 
 
YDR135C -10.1765 1.043744 2.30E-07 
YLR304C -9.14204 2.582321 1.87E-37 
 
YDR136C -17.8393 0.767509 0.22617 
YLR305C -11.6986 -0.03229 0.877737 
 
YDR137W -13.4364 -0.24781 0.281237 
YLR306W -15.7911 0.273378 0.406055 
 
YDR138W -14.3362 1.035468 3.52E-05 
YLR307W -16.2019 5.460139 2.17E-45 
 
YDR139C -13.6825 -0.96149 0.000122 
YLR307C-A -31.5654 36.90133 6.99E-61 
 
YDR140W -14.0234 0.346668 0.127259 
YLR308W -19.172 5.511944 8.46E-12 
 
YDR141C -12.4433 1.475315 3.15E-11 
YLR309C -14.7421 1.191101 1.05E-05 
 
YDR142C -13.8878 0.660993 0.00509 
YLR310C -12.9282 0.66213 0.001601 
 
YDR143C -14.125 1.999392 7.54E-16 
YLR311C -18.8249 4.209382 1.07E-08 
 
YDR144C -14.256 -0.1185 0.641668 
YLR312C -15.3373 2.023211 4.62E-12 
 
YDR145W -13.5118 0.118741 0.619803 
YLR312W-A -13.7903 -0.82354 0.000405 
 
YDR146C -15.8022 -0.23464 0.408584 
YLR313C -13.399 0.428874 0.063145 
 
YDR147W -14.0182 0.783855 0.000844 
YLR314C -13.9597 -0.9063 0.000343 
 
YDR148C -13.3081 0.396563 0.08161 
YLR315W -16.9874 1.543266 0.000428 
 
YDR149C -15.5752 0.532034 0.076824 
YLR316C -14.1851 1.26864 1.13E-07 
 
YDR150W -12.2635 0.643226 0.006964 
YLR317W -15.2613 0.793276 0.006983 
 
YDR151C -14.1947 1.175265 1.47E-06 
YLR318W -14.9516 2.549715 1.41E-20 
 
YDR152W -13.7624 -1.08339 1.51E-06 
YLR319C -13.2487 0.330611 0.134316 
 
YDR153C -15.332 0.186983 0.50795 
YLR320W -13.4638 1.157762 1.56E-07 
 
YDR154C -10.7067 -0.08396 0.686669 
YLR321C -14.8364 0.384431 0.169801 
 
YDR155C -9.46637 -0.02733 0.891379 
YLR322W -17.0402 1.440759 0.001011 
 
YDR156W -16.2279 0.108174 0.876104 
YLR323C -16.0325 1.055397 0.002033 
 
YDR157W -10.3636 -1.55967 2.36E-15 
YLR324W -12.7542 1.225695 9.89E-08 
 
YDR158W -10.2461 -1.57365 1.25E-15 
YLR325C -10.0409 -2.5334 2.70E-33 
 
YDR159W -13.9116 0.660168 0.004829 
YLR326W -14.3435 1.803252 1.16E-12 
 
YDR160W -12.2997 1.552749 4.48E-13 
YLR327C -14.5102 3.517432 3.20E-31 
 
YDR161W -13.0213 -0.63798 0.00376 
YLR328W -13.9742 -0.84761 0.000226 
 
YDR162C -13.6687 0.801924 0.000462 
YLR329W -16.1161 1.624344 2.23E-06 
 
YDR163W -15.5238 2.89899 2.93E-20 
YLR330W -14.0558 0.395533 0.102318 
 
YDR164C -14.2381 -0.09132 0.701868 
YLR332W -15.3887 1.09051 0.000182 
 
YDR165W -15.2611 0.872591 0.0025 
YLR331C -17.1389 0.182027 0.815552 
 
YDR166C -13.578 0.39401 0.088894 
YLR333C -13.3299 -2.01418 2.25E-17 
 
YDR167W -13.751 -0.55331 0.021655 
YLR334C -18.6024 1.479679 0.031013 
 
YDR168W -13.0003 0.230366 0.257081 
YLR335W -14.2057 0.588135 0.018148 
 
YDR169C -16.5035 2.223341 2.67E-09 
YLR336C -12.0464 -0.08287 0.707953 
 
YDR169C-A -18.6146 1.452582 0.031013 
YLR337C -14.9931 3.291926 8.19E-30 
 
YDR170C -11.1733 0.146858 0.454308 
YLR338W -16.2355 3.579965 2.25E-22 
 
YDR171W -14.1406 2.366667 2.38E-13 
YLR339C -10.1326 -2.42436 3.93E-33 
 
YDR172W -11.1644 -1.62232 4.39E-16 
YLR340W -8.81353 -2.36273 2.87E-32 
 
YDR173C -15.5785 1.114626 0.000384 
YLR341W -15.8967 2.749171 8.85E-16 
 
YDR174W -14.8299 -1.24157 7.84E-06 
YLR342W -9.40791 -1.21589 3.19E-10 
 
YDR175C -14.0374 0.81962 0.000473 
YLR342W-A -18.9717 -0.99618 0.160082 
 
YDR176W -13.7258 0.507807 0.028987 
YLR343W -15.74 2.864096 9.82E-18 
 
YDR177W -13.0717 0.28013 0.197773 
YLR344W -14.3457 -2.38816 8.11E-21 
 
YDR178W -14.4095 2.554391 8.51E-23 
YLR345W -14.4793 0.997065 8.24E-05 
 
YDR179C -18.7045 2.449819 0.00067 
YLR346C -14.8554 0.681888 0.019049 
 
YDR179W-A -13.9697 0.967642 0.000167 
YLR347C -10.6619 -0.91938 8.76E-07 
 
YDR180W -12.8322 0.402386 0.052563 
YLR347W-A -14.4892 -0.69455 0.006569 
 
YDR181C -15.5175 0.897395 0.002644 
YLR348C -11.4892 2.624171 4.18E-36 
 
YDR182W -13.3912 -0.41343 0.055779 
YLR349W -12.6536 2.5649 7.92E-32 
 
YDR182W-A -17.7044 2.451609 1.95E-06 
YLR350W -14.8525 0.834566 0.001665 
 
YDR183W -17.8332 0.367175 0.644258 
YLR351C -14.0408 -0.8585 0.000614 
 
YDR183C-A -19.6943 1.300317 0.239144 
YLR352W -14.8691 1.000376 0.000229 
 
YDR184C -16.767 0.931654 0.01976 
YLR353W -14.4389 0.115198 0.651544 
 
YDR185C -15.6271 0.580566 0.063911 
YLR354C -10.9825 -1.01918 2.03E-07 
 
YDR186C -13.8801 0.99078 3.82E-05 
YLR355C -9.6456 0.14271 0.472847 
 
YDR187C -12.9209 -1.89928 1.12E-18 
YLR356W -17.3243 4.033221 2.38E-16 
 
YDR188W -10.618 -1.81746 1.95E-21 
YLR357W -14.3332 0.183122 0.54041 
 
YDR189W -13.6819 1.322867 1.39E-07 
YLR358C -16.1955 0.215647 0.601154 
 
YDR190C -11.6924 -0.6813 0.000965 
YLR359W -12.0573 -0.6321 0.00253 
 
YDR191W -15.2846 1.836981 6.40E-10 
YLR360W -13.5196 0.146082 0.496623 
 
YDR192C -15.3865 2.184634 2.11E-13 
YLR361C -13.2281 0.450332 0.036811 
 
YDR193W -17.1759 1.519331 0.000539 
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YLR361C-A -15.4542 1.403685 1.77E-06 
 
YDR194C -12.1607 -0.3961 0.049021 
YLR362W -12.5338 2.097918 7.19E-23 
 
YDR194W-A -20.1382 3.579584 0.002501 
YLR363C -14.955 0.249641 0.380324 
 
YDR195W -15.1244 1.075339 0.000141 
YLR363W-A -16.9677 0.305578 0.518262 
 
YDR196C -14.5056 0.850439 0.001037 
YLR364W -15.3323 2.194193 2.53E-13 
 
YDR197W -16.4877 1.965445 1.89E-07 
YLR365W -19.1984 3.46633 4.98E-05 
 
YDR198C -13.3115 1.440501 7.70E-10 
YLR364C-A -20.1319 3.588942 0.002501 
 
YDR200C -16.4693 1.204332 0.001185 
YLR366W -15.9735 -1.61767 5.16E-06 
 
YDR199W -18.6477 1.369675 0.111625 
YLR367W -10.7842 -1.3187 8.31E-08 
 
YDR201W -14.7375 0.258944 0.352847 
YLR368W -13.348 1.171042 2.45E-07 
 
YDR202C -15.6851 1.442816 6.36E-06 
YLR369W -13.7558 0.457625 0.0398 
 
YDR203W -16.8855 1.588578 0.000201 
YLR370C -15.6451 0.575947 0.075091 
 
YDR204W -12.8747 1.551691 3.33E-13 
YLR371W -13.0742 -0.16626 0.453006 
 
YDR205W -14.8848 2.229867 4.82E-16 
YLR372W -12.2932 -2.44273 1.70E-30 
 
YDR206W -11.5695 0.123 0.577376 
YLR373C -14.4105 1.331491 1.14E-07 
 
YDR207C -16.8373 2.548067 1.24E-09 
YLR374C -15.5027 0.80554 0.006468 
 
YDR208W -14.2275 0.544322 0.019907 
YLR375W -13.5795 0.239397 0.31485 
 
YDR209C -14.4336 0.862926 0.000532 
YLR376C -15.0614 4.000349 8.24E-38 
 
YDR210W -14.7308 0.707835 0.005621 
YLR377C -15.1342 6.180711 7.30E-72 
 
YDR211W -11.4015 -0.11727 0.548075 
YLR378C -14.25 -0.48641 0.056272 
 
YDR212W -10.3423 -0.90943 6.48E-06 
YLR379W -16.1463 -0.32012 0.36663 
 
YDR213W -13.5411 1.6197 5.33E-13 
YLR380W -15.8895 1.816977 7.29E-08 
 
YDR214W -11.5689 1.019058 7.58E-06 
YLR381W -14.8527 2.487831 1.07E-18 
 
YDR215C -17.6137 2.277904 1.94E-05 
YLR382C -13.6572 0.223846 0.316239 
 
YDR216W -14.6194 2.424828 1.67E-19 
YLR383W -14.4992 1.702207 2.24E-11 
 
YDR217C -14.8832 1.091169 4.78E-05 
YLR384C -10.2889 -0.59868 0.001219 
 
YDR218C -16.7063 5.801638 1.02E-37 
YLR385C -15.8542 1.214713 0.000231 
 
YDR219C -15.8615 0.363961 0.262799 
YLR386W -13.1786 0.466557 0.028404 
 
YDR220C -21.1969 1.462193 0.628687 
YLR387C -12.9352 0.585899 0.006722 
 
YDR221W -12.5054 0.000459 1 
YLR388W -14.1164 -1.95547 2.41E-16 
 
YDR222W -13.2517 0.100342 0.64216 
YLR389C -12.1127 0.695873 0.000562 
 
YDR223W -15.1312 3.584904 7.71E-33 
YLR390W -15.7378 1.445071 6.33E-06 
 
YDR224C -15.6148 0.73334 0.012918 
YLR390W-A -15.1335 0.395814 0.158104 
 
YDR225W -13.018 0.290639 0.194256 
YLR392C -14.4675 1.628719 9.26E-10 
 
YDR226W -11.1045 -1.35433 1.06E-12 
YLR393W -15.2446 1.079018 0.000178 
 
YDR227W -14.0006 0.994454 4.72E-05 
YLR394W -15.9443 1.308211 0.000103 
 
YDR228C -14.4996 1.732937 6.92E-11 
YLR395C -14.7576 -0.32298 0.230322 
 
YDR229W -14.2452 0.160889 0.590282 
YLR396C -14.6769 0.874293 0.000861 
 
YDR231C -13.9629 1.089966 5.63E-06 
YLR397C -12.1811 -0.07617 0.712707 
 
YDR230W -14.8643 1.084041 6.54E-05 
YLR398C -12.7113 0.482536 0.02067 
 
YDR232W -11.9219 1.140456 1.37E-07 
YLR399C -11.4398 -0.0795 0.714921 
 
YDR233C -14.4006 -0.51652 0.051256 
YLR399W-A -15.8348 0.0842 0.948352 
 
YDR234W -10.4816 1.977864 1.71E-21 
YLR400W -16.1997 0.229442 0.452234 
 
YDR235W -14.444 0.255344 0.295402 
YLR401C -13.1643 -0.25613 0.239846 
 
YDR236C -13.3239 0.465832 0.035892 
YLR402W -18.4162 2.372242 0.000817 
 
YDR237W -13.4001 -0.24447 0.276158 
YLR403W -15.7041 1.754071 2.15E-08 
 
YDR238C -10.6828 -1.02434 1.51E-07 
YLR404W -15.6552 0.393835 0.219238 
 
YDR239C -14.3441 0.205319 0.495636 
YLR405W -13.6463 -1.08896 1.08E-06 
 
YDR240C -14.0325 0.265133 0.30959 
YLR406C -14.1055 -2.27445 6.92E-20 
 
YDR241W -15.5083 1.351985 9.01E-06 
YLR406C-A -20.5885 2.675731 0.075769 
 
YDR242W -13.3192 3.070828 2.04E-37 
YLR407W -13.8343 0.74844 0.001859 
 
YDR243C -14.4229 1.022272 2.93E-05 
YLR408C -17.2522 1.014165 0.033832 
 
YDR244W -13.749 0.442867 0.047508 
YLR409C -10.6269 0.07225 0.710621 
 
YDR245W -12.3687 -1.20641 1.33E-08 
YLR410W -12.5985 0.851052 3.77E-05 
 
YDR246W -16.0691 0.323495 0.308117 
YLR411W -16.8125 1.747966 8.91E-06 
 
YDR246W-A -19.4342 2.983908 0.000699 
YLR412W -15.4497 -0.44628 0.130034 
 
YDR247W -16.4937 2.234285 4.35E-09 
YLR412C-A -20.262 3.335818 0.007873 
 
YDR248C -14.4654 2.673331 2.37E-24 
YLR413W -14.1317 -0.04818 0.874227 
 
YDR249C -15.2148 0.013427 0.928965 
YLR414C -12.0105 0.118854 0.590457 
 
YDR250C -17.2242 3.403332 4.40E-13 
YLR415C -12.2478 0.218941 0.288131 
 
YDR251W -13.7235 0.07299 0.747043 
YLR416C -17.2417 4.208449 9.46E-19 
 
YDR252W -14.7758 2.231836 1.71E-16 
YLR417W -13.1302 0.642092 0.003736 
 
YDR253C -15.3049 3.006407 1.56E-23 
YLR418C -12.6475 0.117974 0.568843 
 
YDR254W -14.1368 0.179582 0.44308 
YLR419W -13.1188 0.654509 0.003042 
 
YDR255C -14.7768 0.825196 0.002439 
YLR420W -13.2286 0.269681 0.236998 
 
YDR256C -13.7338 3.224665 9.23E-38 
YLR421C -12.8176 -0.67188 0.002616 
 
YDR257C -15.3304 0.686784 0.01561 
YLR422W -12.0427 1.37199 1.71E-11 
 
YDR258C -10.768 3.61537 8.30E-52 
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YLR423C -14.9899 1.420668 1.47E-07 
 
YDR259C -16.8776 3.473258 1.13E-16 
YLR424W -14.6728 1.186992 4.95E-06 
 
YDR260C -14.6345 0.396408 0.11544 
YLR425W -13.9377 1.842669 2.46E-14 
 
YDR261C -12.7667 0.690245 0.000887 
YLR426W -14.4879 -0.0043 1 
 
YDR262W -14.6895 0.362527 0.14986 
YLR427W -13.296 -0.01638 0.947409 
 
YDR263C -15.1039 1.838888 2.34E-11 
YLR428C -15.7924 -1.92395 1.83E-09 
 
YDR264C -10.8966 -0.45671 0.018744 
YLR429W -12.2612 -1.30749 2.08E-10 
 
YDR265W -13.9125 0.337297 0.151197 
YLR430W -11.1883 0.561026 0.004307 
 
YDR266C -14.2258 1.581914 6.13E-11 
YLR431C -15.9995 0.75111 0.018228 
 
YDR267C -14.5539 0.256374 0.331065 
YLR432W -13.6248 0.060109 0.809571 
 
YDR268W -13.7439 0.82651 0.00023 
YLR433C -14.4359 0.628746 0.011678 
 
YDR269C -16.5793 0.453741 0.318564 
YLR434C -16.9676 -0.64301 0.160465 
 
YDR270W -12.6244 1.056601 2.12E-06 
YLR435W -14.1194 -0.46553 0.06357 
 
YDR271C -15.2955 1.512285 7.37E-07 
YLR436C -13.425 2.034671 1.10E-19 
 
YDR272W -12.8169 -0.17047 0.421872 
YLR437C -15.2561 0.040126 1 
 
YDR273W -16.721 1.748698 2.34E-05 
YLR437C-A -14.6572 0.080909 0.807279 
 
YDR274C -15.9924 -0.53001 0.106249 
YLR438W -12.1469 -0.25407 0.27861 
 
YDR275W -13.6593 -0.39877 0.093161 
YLR438C-A -13.8604 -0.04866 0.834783 
 
YDR276C -13.9787 -0.97671 3.83E-05 
YLR439W -14.934 2.000614 3.88E-13 
 
YDR277C -14.9147 1.243227 4.93E-06 
YLR440C -12.4486 0.499482 0.022863 
 
YDR278C -34.2969 31.4383 0.001267 
YLR441C -10.4406 -2.39463 5.56E-30 
 
YDR279W -15.0653 0.558317 0.061255 
YLR442C -14.3694 0.554681 0.028502 
 
YDR280W -12.8035 -0.48704 0.022417 
YLR443W -12.7936 0.841642 9.83E-05 
 
YDR281C -15.8651 0.17766 0.693047 
YLR444C -14.3937 1.561275 6.81E-10 
 
YDR282C -14.2911 1.454251 6.68E-09 
YLR445W -19.5489 4.762075 3.00E-07 
 
YDR283C -11.932 0.619022 0.002982 
YLR446W -14.8526 0.309653 0.247659 
 
YDR284C -12.8001 0.289507 0.165451 
YLR447C -11.5509 -0.368 0.063443 
 
YDR285W -17.4582 2.604757 8.68E-08 
YLR448W -12.6976 -1.92548 2.04E-17 
 
YDR286C -16.7942 0.80278 0.049549 
YLR449W -14.2002 -0.95899 5.13E-05 
 
YDR287W -14.4199 1.295192 1.23E-07 
YLR450W -12.7586 0.92227 9.99E-06 
 
YDR288W -13.6816 -0.19591 0.373685 
YLR451W -12.8732 1.000417 5.06E-06 
 
YDR289C -14.3802 0.517483 0.032395 
YLR452C -13.3632 0.571418 0.008398 
 
YDR290W -17.9395 0.580247 0.266576 
YLR453C -15.6128 0.677606 0.027658 
 
YDR291W -12.6341 1.63496 7.98E-14 
YLR454W -10.8728 1.634737 1.19E-17 
 
YDR292C -12.1941 -0.79748 7.96E-05 
YLR455W -15.461 0.150638 0.629326 
 
YDR293C -12.8693 0.295086 0.239294 
YLR456W -15.6011 1.359297 7.73E-06 
 
YDR294C -11.5794 1.033463 2.11E-07 
YLR457C -15.1948 1.857644 9.46E-11 
 
YDR295C -13.714 1.079233 1.77E-06 
YLR458W -16.356 1.720516 5.05E-06 
 
YDR296W -14.1421 -0.31516 0.198563 
YLR459W -15.7893 1.509077 1.94E-06 
 
YDR297W -13.9568 0.281127 0.246077 
YLR460C -15.9963 3.866757 5.53E-28 
 
YDR298C -12.5591 -1.2618 1.34E-09 
YLR466C-B -35.972 -28.0881 1 
 
YDR299W -14.4431 0.455977 0.062621 
YML131W -13.8053 3.868417 1.97E-50 
 
YDR300C -12.9306 -0.94054 2.74E-05 
YML130C -10.5989 1.453858 6.94E-12 
 
YDR301W -12.3808 0.680129 0.000543 
YML129C -17.7591 0.000848 1 
 
YDR302W -14.0861 -1.36966 6.18E-08 
YML128C -12.4084 3.261002 1.61E-38 
 
YDR303C -13.8457 0.224206 0.323929 
YML127W -11.1325 0.442131 0.018388 
 
YDR304C -11.168 -0.67744 0.000857 
YML126C -11.5573 1.146164 2.88E-08 
 
YDR305C -14.2752 0.925602 0.000256 
YML125C -12.5625 -0.36271 0.078505 
 
YDR306C -13.5605 1.0091 5.09E-06 
YML124C -10.9085 -0.04998 0.794098 
 
YDR307W -13.9713 0.110058 0.665506 
YML123C -13.3451 -1.3814 2.85E-09 
 
YDR308C -15.4195 -0.24922 0.403696 
YML122C -17.1522 4.370132 2.05E-20 
 
YDR309C -16.2592 1.928154 6.14E-08 
YML121W -14.4331 0.191455 0.451826 
 
YDR310C -14.2878 0.280964 0.30686 
YML120C -14.1956 0.582625 0.013234 
 
YDR311W -13.0543 -0.22219 0.294381 
YML119W -14.6494 1.387666 4.10E-08 
 
YDR312W -15.7643 -0.46049 0.148369 
YML118W -15.6823 2.079228 1.19E-10 
 
YDR313C -14.8923 0.186682 0.517641 
YML117W -11.5897 0.481505 0.018703 
 
YDR314C -14.6572 0.42563 0.096429 
YML116W-A -14.7556 0.427025 0.100316 
 
YDR315C -14.9276 1.070698 8.33E-05 
YML116W -14.017 0.213445 0.361726 
 
YDR316W -15.43 1.281216 1.41E-05 
YML115C -12.4034 -1.32496 5.35E-10 
 
YDR317W -15.3359 2.393941 9.20E-16 
YML114C -15.9949 1.160702 0.000403 
 
YDR318W -15.4066 1.179738 0.000103 
YML113W -15.1574 0.37981 0.254023 
 
YDR319C -14.359 -0.2266 0.404914 
YML112W -16.818 1.708105 3.63E-05 
 
YDR320C -15.1101 2.784468 9.27E-22 
YML111W -14.1929 0.591054 0.012386 
 
YDR320C-A -14.3071 -0.70088 0.006549 
YML110C -12.3044 -0.71052 0.000462 
 
YDR320W-B -16.5878 0.779554 0.059475 
YML109W -13.6418 0.748072 0.000848 
 
YDR321W -10.8976 -1.9334 3.54E-19 
YML108W -14.098 0.034276 0.939498 
 
YDR322W -15.6563 0.768232 0.013105 
YML107C -14.7391 0.120639 0.682956 
 
YDR322C-A -13.3521 -1.22438 5.60E-08 
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YML106W -11.6646 -2.0478 2.34E-23 
 
YDR323C -14.8281 1.895331 7.40E-13 
YML105C -14.5673 -0.44727 0.075058 
 
YDR324C -11.6108 -0.5851 0.004352 
YML104C -13.5113 -0.28206 0.209428 
 
YDR325W -12.3068 0.575877 0.008128 
YML103C -11.7108 0.451348 0.018446 
 
YDR326C -12.51 0.352969 0.087194 
YML102W -12.5888 0.422672 0.04158 
 
YDR327W -11.7927 -0.16831 0.39969 
YML101C-A -14.8177 0.549939 0.033816 
 
YDR328C -11.3395 -0.13611 0.504463 
YML101C -13.9319 -0.09439 0.681134 
 
YDR329C -13.0396 1.47007 8.60E-12 
YML100W-A -19.7977 4.257327 4.56E-05 
 
YDR330W -14.7279 1.626918 1.21E-08 
YML100W -11.9056 2.597679 3.49E-11 
 
YDR331W -13.494 -0.42721 0.051903 
YML099W-A -16.783 1.112038 0.006867 
 
YDR332W -14.5128 1.134197 8.25E-06 
YML099C -14.2244 1.263926 1.23E-07 
 
YDR333C -13.1097 0.086313 0.702802 
YML098W -13.9927 -0.35224 0.141815 
 
YDR334W -11.7959 0.378722 0.066842 
YML097C -15.3044 0.170161 0.581005 
 
YDR335W -10.8529 0.539656 0.003865 
YML096W -14.7478 0.69747 0.005877 
 
YDR336W -15.5096 0.084884 0.826725 
YML095C -15.1789 1.144708 4.71E-05 
 
YDR337W -14.8315 1.344632 4.61E-07 
YML094C-A -16.4219 1.080835 0.004249 
 
YDR338C -13.8021 1.389968 1.16E-09 
YML094W -15.6463 1.259325 7.45E-05 
 
YDR339C -15.7216 -0.39789 0.195485 
YML093W -14.5989 -0.77328 0.003067 
 
YDR340W -36.03 27.97206 1 
YML092C -12.764 0.197296 0.361383 
 
YDR341C -10.8406 -1.51688 1.52E-15 
YML091C -13.8512 1.127246 1.75E-06 
 
YDR342C -20.9861 1.887559 0.381146 
YML090W -18.6578 2.536354 0.000264 
 
YDR343C -35.241 29.55018 0.253715 
YML089C -19.75 4.359833 1.47E-05 
 
YDR344C -16.367 0.698435 0.047525 
YML088W -14.1595 -0.13455 0.619112 
 
YDR345C -10.7322 0.503433 0.009402 
YML087C -15.4567 1.752327 7.85E-09 
 
YDR346C -10.9474 -0.96539 4.56E-06 
YML086C -12.629 -1.20344 1.39E-07 
 
YDR347W -12.9682 -1.0554 6.13E-07 
YML085C -11.6295 -0.61633 0.003571 
 
YDR348C -13.5636 0.351546 0.139427 
YML084W -19.324 5.207946 1.18E-09 
 
YDR349C -12.2174 0.222156 0.273481 
YML083C -14.9763 3.114908 3.36E-26 
 
YDR350C -13.4505 1.459322 3.95E-11 
YML082W -13.8391 -0.90967 9.91E-05 
 
YDR351W -13.6617 0.458318 0.040932 
YML081C-A -15.9804 0.318385 0.300053 
 
YDR352W -14.0976 -0.37093 0.111859 
YML081W -13.0149 0.902537 2.25E-05 
 
YDR353W -12.0047 -1.15744 9.34E-07 
YML080W -14.4897 0.441017 0.082559 
 
YDR354W -12.4751 0.354715 0.086839 
YML079W -15.4752 -0.11559 0.742441 
 
YDR354C-A -15.0787 0.362181 0.197106 
YML078W -13.8469 -0.53881 0.043692 
 
YDR355C -19.0457 2.597902 0.001485 
YML076C -14.0729 1.682766 5.88E-12 
 
YDR356W -15.4345 0.847618 0.004633 
YML077W -15.4139 0.387664 0.169896 
 
YDR357C -14.7341 -0.41746 0.153141 
YML075C -11.5195 -1.26157 2.65E-10 
 
YDR358W -14.6242 0.902863 0.000534 
YML074C -14.3945 -0.49042 0.055449 
 
YDR359C -14.7292 0.73288 0.007993 
YML073C -14.089 -1.80706 8.50E-13 
 
YDR360W -17.5921 -0.11415 0.888721 
YML072C -10.7412 -0.0453 0.831791 
 
YDR361C -12.389 -0.79877 0.000587 
YML071C -15.497 -0.19151 0.45069 
 
YDR362C -13.6909 0.844618 0.000379 
YML070W -11.298 1.870079 4.79E-19 
 
YDR363W -14.9167 2.168081 3.40E-15 
YML069W -11.8863 0.10131 0.628534 
 
YDR363W-A -13.6334 -0.68669 0.002291 
YML068W -14.1983 0.491332 0.057032 
 
YDR364C -14.3991 -0.04428 0.849781 
YML067C -12.2749 -0.21922 0.277752 
 
YDR365C -13.6525 0.259808 0.300629 
YML066C -15.3094 3.337523 5.75E-28 
 
YDR366C -17.2739 2.664605 3.48E-08 
YML065W -13.5001 0.47017 0.038673 
 
YDR367W -13.6051 0.820882 0.000407 
YML064C -13.5895 0.579958 0.019988 
 
YDR368W -13.0005 0.30863 0.156931 
YML063W -10.4312 -2.35838 2.96E-29 
 
YDR369C -12.9894 1.532585 2.21E-11 
YML062C -15.1086 0.168702 0.62311 
 
YDR370C -14.3471 0.961485 7.40E-05 
YML061C -12.9647 1.515915 1.72E-12 
 
YDR371W -13.3962 0.756132 0.000992 
YML060W -14.7449 0.341503 0.252911 
 
YDR371C-A -17.329 0.571142 0.210464 
YML059C -12.0755 1.144482 1.75E-08 
 
YDR372C -12.5713 -0.58954 0.004168 
YML058W-A -17.2089 5.434166 4.60E-29 
 
YDR373W -13.6487 -0.69237 0.003165 
YML058W -13.8386 0.757589 0.001148 
 
YDR374C -17.9012 8.057693 1.08E-43 
YML057C-A -17.481 1.497155 0.001563 
 
YDR374W-A -15.1182 0.628726 0.024101 
YML057W -14.6751 1.258525 4.72E-06 
 
YDR375C -14.2051 0.538046 0.027082 
YML056C -11.2269 -0.56083 0.005903 
 
YDR376W -12.5412 0.582327 0.008115 
YML055W -15.8353 0.619876 0.060177 
 
YDR377W -12.4395 -0.70127 0.002627 
YML054C -14.1503 4.158869 4.00E-53 
 
YDR378C -13.0925 -1.44787 2.52E-08 
YML054C-A -17.584 2.358489 2.41E-06 
 
YDR379W -14.4708 0.573262 0.027751 
YML053C -16.7245 1.618376 5.37E-05 
 
YDR379C-A -16.2373 1.665155 1.88E-06 
YML052W -13.7393 1.135762 1.23E-06 
 
YDR380W -12.4168 0.676949 0.000963 
YML051W -13.3132 1.054244 2.53E-06 
 
YDR381W -11.8371 -0.278 0.160914 
YML050W -15.6973 2.032703 1.57E-10 
 
YDR381C-A -14.4242 1.827749 8.78E-13 
YML049C -12.7234 0.957896 4.68E-06 
 
YDR382W -13.1778 -2.96585 5.78E-31 
YML048W -11.081 -1.05987 6.99E-08 
 
YDR383C -15.4305 1.001054 0.000822 
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YML047W-A -20.4889 2.878203 0.043312 
 
YDR384C -14.7603 -0.54417 0.0401 
YML047C -19.6588 4.538482 2.74E-06 
 
YDR385W -13.5615 -2.2475 1.39E-21 
YML046W -13.606 -0.57302 0.023804 
 
YDR386W -14.9862 2.852424 6.91E-23 
YML043C -13.9122 0.893081 0.000388 
 
YDR387C -12.697 1.718318 5.42E-16 
YML042W -15.5739 6.0651 1.27E-65 
 
YDR388W -12.3912 -0.24996 0.285966 
YML041C -15.5958 2.056481 2.86E-11 
 
YDR389W -13.794 1.351461 9.69E-09 
YML038C -14.6336 0.473287 0.06428 
 
YDR390C -14.3022 1.043225 2.33E-05 
YML037C -16.0033 0.929603 0.007736 
 
YDR391C -16.0613 1.327535 7.55E-05 
YML036W -14.4054 0.254646 0.306049 
 
YDR392W -15.3159 1.344901 4.53E-06 
YML035C -12.4511 -0.30843 0.14075 
 
YDR393W -14.1827 0.081821 0.737735 
YML034C-A -17.6925 1.808693 0.001216 
 
YDR394W -11.8003 -0.09828 0.622144 
YML034W -14.6543 0.662826 0.009662 
 
YDR395W -11.2527 -0.04273 0.826411 
YML032C -14.1605 -0.39852 0.116053 
 
YDR397C -14.469 -0.54149 0.033616 
YML031C-A -16.0953 -0.12808 0.609474 
 
YDR396W -14.793 -0.57848 0.030566 
YML031W -12.7056 -0.13083 0.548128 
 
YDR398W -11.9811 -0.98716 2.21E-06 
YML030W -14.4971 -0.19961 0.415563 
 
YDR399W -11.6969 -1.99496 1.94E-22 
YML029W -11.1097 1.334093 1.72E-11 
 
YDR400W -14.5569 0.518523 0.057181 
YML028W -9.91934 1.136078 5.45E-08 
 
YDR401W -17.7004 5.291435 2.14E-23 
YML027W -13.8409 -0.87855 0.004071 
 
YDR402C -15.6866 3.7076 2.78E-29 
YML026C -11.3062 -2.44348 8.53E-24 
 
YDR403W -15.8315 6.175763 1.21E-54 
YML025C -16.2156 1.608034 4.07E-06 
 
YDR404C -15.3819 0.343374 0.277863 
YML024W -12.2059 -1.9911 4.61E-19 
 
YDR405W -16.5217 0.993135 0.00856 
YML023C -13.5381 0.421496 0.057478 
 
YDR406W -12.2091 3.367526 8.42E-49 
YML022W -11.145 -1.5005 2.36E-12 
 
YDR406W-A -20.824 2.211841 0.225681 
YML021C -15.5728 0.494331 0.103723 
 
YDR407C -13.319 0.496709 0.022942 
YML020W -14.9621 1.554892 9.56E-08 
 
YDR408C -12.99 -0.979 4.03E-06 
YML019W -12.5264 -0.43031 0.057701 
 
YDR409W -14.1645 0.772423 0.001526 
YML018C -13.0884 -1.16061 1.34E-07 
 
YDR410C -13.2085 0.837897 9.71E-05 
YML017W -12.5162 -0.46934 0.037319 
 
YDR411C -13.4459 -0.13817 0.527961 
YML016C -13.1228 2.055008 1.68E-17 
 
YDR412W -14.1484 -0.93743 8.98E-05 
YML015C -15.3998 2.200845 2.11E-13 
 
YDR413C -14.4798 -0.77225 0.001652 
YML014W -13.631 0.275949 0.23775 
 
YDR414C -15.161 1.436206 4.35E-07 
YML013W -13.5427 0.829303 0.000161 
 
YDR415C -13.3749 0.942655 3.12E-05 
YML012C-A -15.6799 1.915473 2.19E-09 
 
YDR416W -12.7336 0.022276 0.919726 
YML012W -11.0452 -1.13072 3.18E-08 
 
YDR417C -14.0864 -2.33452 6.87E-20 
YML011C -13.7641 0.605128 0.009677 
 
YDR418W -13.9543 -2.75891 2.92E-28 
YML010W -11.6511 -0.22966 0.243628 
 
YDR419W -13.7798 0.478492 0.040799 
YML009W-B -13.5086 -0.07486 0.749798 
 
YDR420W -14.0019 0.775055 0.001097 
YML009C-A -14.3617 0.143436 0.557688 
 
YDR421W -12.9052 1.668199 8.72E-15 
YML009C -14.7169 -0.22413 0.357873 
 
YDR422C -14.1585 0.036701 0.898414 
YML008C -10.9086 -0.95728 2.40E-06 
 
YDR423C -14.6935 -0.26498 0.293462 
YML007C-A -17.9634 2.768419 6.55E-07 
 
YDR424C -13.9147 -0.3902 0.099436 
YML007W -12.2009 0.334228 0.101272 
 
YDR425W -15.7394 3.738236 3.62E-29 
YML006C -14.5518 0.800775 0.001523 
 
YDR426C -17.189 4.313712 6.63E-21 
YML005W -14.4112 0.728005 0.003454 
 
YDR427W -12.371 0.640918 0.002367 
YML004C -10.9062 1.096038 2.03E-07 
 
YDR428C -12.6922 0.846556 4.41E-05 
YML003W -16.394 3.263312 2.19E-17 
 
YDR429C -11.6203 -2.19154 1.08E-24 
YML002W -13.5994 2.452177 1.33E-19 
 
YDR430C -12.1902 1.453419 1.69E-12 
YML001W -11.3211 0.719807 0.001894 
 
YDR431W -17.44 1.571725 0.00203 
YMR001C -13.2514 0.335565 0.198766 
 
YDR432W -14.0256 -0.10299 0.688592 
YMR001C-A -18.7572 2.344034 0.001066 
 
YDR433W -15.1348 -0.40907 0.173036 
YMR002W -10.5236 1.691156 2.28E-15 
 
YDR434W -12.0859 0.045915 0.825291 
YMR003W -14.8415 0.555469 0.039936 
 
YDR435C -14.549 0.506458 0.04808 
YMR004W -14.8784 1.342625 5.94E-07 
 
YDR436W -14.335 2.91732 4.49E-29 
YMR005W -13.6796 0.664253 0.006952 
 
YDR437W -14.6607 0.804412 0.001831 
YMR006C -14.3307 0.779995 0.001043 
 
YDR438W -13.7523 1.067371 7.99E-06 
YMR007W -14.618 1.673764 4.77E-11 
 
YDR439W -15.4468 1.043731 0.000554 
YMR008C -10.5325 0.948532 2.70E-06 
 
YDR440W -14.4122 0.154777 0.555846 
YMR009W -15.6424 0.958111 0.001779 
 
YDR441C -13.9892 -0.02871 0.920305 
YMR010W -14.0006 -0.18652 0.421598 
 
YDR442W -15.0569 2.12866 3.33E-14 
YMR011W -11.5038 -0.07705 0.785422 
 
YDR443C -13.1779 1.898152 7.15E-17 
YMR012W -11.2678 -0.8529 9.11E-05 
 
YDR444W -13.0121 0.307571 0.152007 
YMR013C -14.3386 -0.26275 0.297866 
 
YDR445C -15.6685 0.690814 0.032332 
YMR013C-A -17.4071 -0.76262 0.120326 
 
YDR446W -16.0071 0.04683 0.896707 
YMR013W-A -12.5306 -0.57719 0.08082 
 
YDR447C -12.9691 -3.01902 7.15E-23 
YMR014W -14.7364 -0.31564 0.260471 
 
YDR448W -14.0646 -0.38198 0.105901 
YMR015C -12.8768 -0.49754 0.017173 
 
YDR449C -15.6025 0.189006 0.492941 
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YMR016C -14.7653 2.447131 2.73E-19 
 
YDR450W -11.6101 -2.02934 1.44E-21 
YMR017W -16.9994 5.216252 1.29E-29 
 
YDR451C -15.1712 1.768559 9.39E-10 
YMR018W -15.8219 2.043393 4.17E-10 
 
YDR452W -12.0405 0.122899 0.544163 
YMR019W -13.9578 0.054361 0.806273 
 
YDR453C -16.4719 1.40459 0.000204 
YMR020W -12.0456 3.089754 4.39E-43 
 
YDR454C -12.1745 -0.93971 3.61E-06 
YMR021C -13.6363 0.757628 0.000931 
 
YDR455C -16.5183 -0.49713 0.247536 
YMR022W -15.9474 1.557442 1.80E-06 
 
YDR456W -13.4293 -0.15381 0.510349 
YMR023C -14.3714 0.953904 8.62E-05 
 
YDR457W -10.7407 0.607001 0.00178 
YMR024W -14.5243 0.156704 0.540017 
 
YDR458C -14.7778 -0.56878 0.035098 
YMR025W -16.034 2.270142 4.72E-11 
 
YDR459C -13.9228 0.313591 0.192173 
YMR026C -14.1475 0.544659 0.022554 
 
YDR460W -13.9459 0.460761 0.05075 
YMR027W -12.3471 -0.03178 0.884967 
 
YDR461W -15.6757 1.441075 4.36E-06 
YMR028W -15.7448 2.105946 5.90E-11 
 
YDR461C-A -16.0101 0.79994 0.018594 
YMR029C -13.6106 -0.59953 0.006839 
 
YDR462W -17.0141 2.428079 3.66E-08 
YMR030W -17.1318 2.426647 1.15E-07 
 
YDR463W -14.383 0.429582 0.08893 
YMR031C -14.6986 0.70562 0.009032 
 
YDR464W -13.3713 0.413093 0.061274 
YMR031W-A -17.3699 1.952536 2.30E-05 
 
YDR464C-A -17.6501 1.395378 0.005736 
YMR032W -13.4775 2.058297 1.65E-17 
 
YDR465C -12.7207 -0.60549 0.003467 
YMR030W-A -20.189 3.477924 0.002501 
 
YDR466W -15.2771 0.576556 0.040224 
YMR033W -13.0358 -0.60036 0.004445 
 
YDR467C -17.8546 0.529495 0.443488 
YMR034C -14.4928 1.684419 1.82E-11 
 
YDR468C -13.7041 0.336962 0.141468 
YMR035W -15.0285 0.098562 0.728312 
 
YDR469W -14.8358 -0.23591 0.410234 
YMR036C -14.6335 -0.54299 0.030575 
 
YDR470C -14.8898 0.690199 0.008515 
YMR037C -15.7474 1.310855 3.75E-05 
 
YDR471W -12.0033 -2.9679 8.21E-36 
YMR038C -12.4911 0.112567 0.59235 
 
YDR472W -11.2376 -0.00766 1 
YMR039C -14.4404 0.3997 0.101167 
 
YDR473C -16.2047 0.749397 0.047542 
YMR040W -16.6463 1.181314 0.001754 
 
YDR475C -13.0025 -0.37789 0.07069 
YMR041C -15.2338 1.227377 1.61E-05 
 
YDR476C -13.6236 1.465043 3.23E-10 
YMR042W -15.5092 1.111337 0.000258 
 
YDR477W -13.5558 -0.19714 0.404676 
YMR043W -15.0713 0.182962 0.578753 
 
YDR478W -15.6811 1.331175 1.41E-05 
YMR044W -14.9733 0.577914 0.026903 
 
YDR479C -13.3536 0.775868 0.000382 
YMR047C -11.6632 0.109379 0.613247 
 
YDR480W -13.8691 2.172272 2.35E-19 
YMR048W -14.5288 1.386702 6.06E-08 
 
YDR481C -10.5028 1.793715 1.73E-19 
YMR049C -12.9754 -1.20897 8.98E-08 
 
YDR482C -14.4408 0.421954 0.104466 
YMR052W -15.394 1.978641 5.36E-11 
 
YDR483W -13.963 -0.38496 0.132511 
YMR052C-A -17.7082 2.44103 1.95E-06 
 
YDR484W -14.2048 1.312327 7.72E-08 
YMR053C -14.2347 1.714896 1.25E-11 
 
YDR485C -14.213 2.442533 5.94E-23 
YMR054W -12.2207 -0.57008 0.004639 
 
YDR486C -14.6436 0.942759 0.000238 
YMR055C -15.8941 2.232683 1.50E-11 
 
YDR487C -11.2658 0.334031 0.075643 
YMR056C -14.3616 2.891004 2.74E-28 
 
YDR488C -10.9484 0.715736 0.000136 
YMR057C -16.9495 5.311908 3.60E-31 
 
YDR489W -15.4319 0.744824 0.011393 
YMR058W -9.70416 -1.03956 1.35E-06 
 
YDR490C -12.6429 0.988998 8.49E-06 
YMR059W -16.2199 -0.2663 0.495923 
 
YDR491C -17.9458 3.316835 1.45E-08 
YMR060C -15.2408 0.229259 0.453453 
 
YDR492W -15.0162 1.394027 3.65E-06 
YMR061W -12.6415 -0.19125 0.387609 
 
YDR493W -16.3524 1.133071 0.003289 
YMR062C -11.1131 2.03998 6.76E-24 
 
YDR494W -13.5995 -0.28994 0.204551 
YMR063W -15.3325 0.962786 0.001299 
 
YDR495C -15.2877 1.807758 4.84E-10 
YMR064W -14.2116 0.926853 0.000162 
 
YDR496C -13.5463 -1.34923 1.20E-09 
YMR065W -14.0815 2.297155 3.05E-20 
 
YDR497C -10.2208 -0.12186 0.526933 
YMR066W -14.0658 0.605665 0.013585 
 
YDR498C -14.8164 0.250429 0.363432 
YMR067C -15.4741 1.346472 6.16E-06 
 
YDR499W -13.8994 1.476019 6.36E-10 
YMR068W -14.3433 1.851597 2.07E-13 
 
YDR500C -13.7578 -2.22186 9.00E-19 
YMR069W -15.2107 0.802135 0.011086 
 
YDR501W -14.273 1.002004 8.58E-05 
YMR070W -15.271 1.273388 9.06E-06 
 
YDR502C -15.4942 0.232489 0.442483 
YMR071C -14.1761 0.617735 0.010115 
 
YDR503C -14.9496 0.620193 0.023186 
YMR073C -13.7069 0.60501 0.006225 
 
YDR504C -16.3672 0.792218 0.028368 
YMR072W -14.7598 0.021656 1 
 
YDR505C -12.5264 -0.06238 0.768617 
YMR074C -13.231 -1.36471 1.03E-09 
 
YDR506C -14.3914 0.794012 0.001592 
YMR075W -15.7287 1.562146 6.98E-07 
 
YDR507C -13.4632 0.825955 0.000174 
YMR075C-A -17.5942 1.755886 0.000428 
 
YDR508C -11.877 -1.31081 3.69E-10 
YMR076C -14.762 1.454345 1.67E-07 
 
YDR509W -15.0551 -1.04305 0.00016 
YMR077C -15.3756 0.85509 0.004213 
 
YDR510W -16.0614 -0.47449 0.168405 
YMR078C -15.0351 1.246521 6.57E-06 
 
YDR510C-A -18.5536 0.410015 0.545 
YMR079W -12.9057 -1.02625 1.21E-06 
 
YDR511W -16.3944 1.261918 0.000617 
YMR080C -10.7959 -0.05411 0.784633 
 
YDR512C -14.9217 -0.2147 0.454069 
YMR081C -14.8158 0.454888 0.089638 
 
YDR513W -15.3542 0.879718 0.002985 
YMR082C -35.0292 29.97378 0.128724 
 
YDR514C -13.6465 0.652821 0.00885 
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YMR083W -10.7361 -1.34562 4.56E-11 
 
YDR515W -14.707 0.939489 0.000423 
YMR084W -16.2769 0.314962 0.347881 
 
YDR516C -11.6723 1.871836 4.82E-12 
YMR085W -14.7836 2.655381 2.30E-17 
 
YDR517W -12.3394 -0.2743 0.190276 
YMR086W -13.5646 1.445726 3.79E-08 
 
YDR518W -14.255 3.194904 8.66E-34 
YMR087W -14.6318 1.108243 3.44E-05 
 
YDR519W -12.6011 -0.55568 0.009568 
YMR086C-A -17.3311 1.39233 0.002581 
 
YDR520C -13.8533 0.347472 0.123715 
YMR088C -12.0641 0.398789 0.047474 
 
YDR521W -17.634 1.172161 0.029365 
YMR089C -13.2091 1.086469 1.00E-06 
 
YDR522C -16.4141 7.854059 3.35E-73 
YMR090W -14.6939 4.07523 4.50E-40 
 
YDR523C -15.9601 4.772076 6.06E-40 
YMR091C -13.0397 -1.11283 3.60E-07 
 
YDR524C -14.7323 0.493574 0.05018 
YMR092C -11.1699 0.145353 0.452908 
 
YDR524W-C -14.5177 -1.64781 1.55E-09 
YMR093W -12.8234 -0.91303 4.10E-05 
 
YDR524C-B -11.9098 -1.44657 1.03E-12 
YMR094W -15.9175 1.696678 2.28E-07 
 
YDR524C-A -17.9158 0.014435 1 
YMR095C -15.654 1.548127 7.66E-07 
 
YDR525W -19.1397 3.569712 7.65E-05 
YMR096W -13.4288 3.804479 4.75E-52 
 
YDR525W-A -16.6444 0.84272 0.032019 
YMR097C -14.7474 0.320281 0.232791 
 
YDR526C -15.3484 -0.21774 0.418172 
YMR098C -13.7321 0.559543 0.012223 
 
YDR527W -10.9576 -0.22104 0.454921 
YMR099C -12.3974 -0.65536 0.000836 
 
YDR528W -16.7139 3.012564 1.00E-13 
YMR100W -12.8637 -0.69423 0.000868 
 
YDR529C -11.6959 -0.80557 0.000153 
YMR101C -18.2934 0.940399 0.146566 
 
YDR530C -14.7016 1.49838 5.21E-08 
YMR102C -12.7611 -1.06048 1.78E-06 
 
YDR531W -12.2538 -0.10143 0.627992 
YMR103C -14.3107 -0.39897 0.118246 
 
YDR532C -16.098 1.489153 2.94E-05 
YMR104C -12.8199 -0.45158 0.103004 
 
YDR533C -13.2161 3.888556 3.07E-52 
YMR105C -12.1174 2.744724 6.00E-14 
 
YDR534C -19.6376 4.584282 2.53E-06 
YMR105W-A -17.6961 2.449361 6.16E-06 
 
YDR535C -17.671 3.336132 7.27E-10 
YMR106C -15.6458 1.279386 4.05E-05 
 
YDR536W -15.7599 3.699377 2.08E-28 
YMR107W -16.049 9.75465 1.73E-111 
 
YDR537C -16.3928 0.888739 0.016851 
YMR108W -10.6085 -0.45361 0.019079 
 
YDR538W -16.2129 0.853914 0.022962 
YMR109W -13.001 -0.98835 5.63E-06 
 
YDR539W -13.2739 0.674975 0.00328 
YMR110C -12.9605 1.70398 2.50E-15 
 
YDR540C -16.2039 2.177463 5.22E-10 
YMR111C -15.3789 2.036932 7.73E-11 
 
YDR541C -16.0268 2.884789 4.37E-17 
YMR112C -15.3774 0.579935 0.045556 
 
YDR544C -20.3243 -1.43446 0.298695 
YMR113W -13.3923 1.155821 3.06E-07 
 
YEL077C -35.235 29.56213 0.128724 
YMR114C -16.5156 2.481465 1.01E-10 
 
YEL074W -35.0321 29.96787 0.128724 
YMR115W -12.7978 0.564371 0.010899 
 
YEL073C -17.5678 4.081695 7.96E-16 
YMR116C -7.53408 -1.46232 3.47E-13 
 
YEL072W -16.7539 2.363718 4.54E-09 
YMR117C -15.8734 0.015703 1 
 
YEL071W -10.6216 0.851242 1.18E-05 
YMR118C -14.5264 1.680573 7.08E-11 
 
YEL070W -34.5386 30.95498 0.008936 
YMR119W -13.6929 0.180646 0.402522 
 
YEL069C -33.6785 32.67511 1.26E-07 
YMR119W-A -15.156 0.912392 0.000842 
 
YEL068C -17.1939 0.811552 0.100321 
YMR120C -10.7369 0.594127 0.011682 
 
YEL067C -15.018 1.950839 3.53E-12 
YMR121C -17.5269 0.475593 0.277717 
 
YEL066W -13.1674 1.98937 1.90E-18 
YMR122C -17.1183 3.281043 5.49E-13 
 
YEL065W -11.4259 0.790647 0.000116 
YMR122W-A -13.4687 0.414187 0.078804 
 
YEL064C -13.9563 1.52179 6.76E-11 
YMR123W -15.1712 -0.12559 0.673776 
 
YEL063C -13.2888 -0.17049 0.468777 
YMR124W -14.7705 2.13136 7.42E-15 
 
YEL062W -15.0144 1.97519 1.34E-12 
YMR125W -11.6607 -0.48201 0.014782 
 
YEL061C -13.863 1.098736 0.000116 
YMR126C -15.534 -0.3936 0.197595 
 
YEL060C -12.3729 2.604916 1.58E-31 
YMR127C -15.0813 0.684624 0.020262 
 
YEL059C-A -17.6439 3.91737 1.70E-13 
YMR128W -14.0533 0.915299 8.01E-05 
 
YEL059W -18.3291 5.204385 1.44E-16 
YMR129W -12.2892 0.444951 0.034503 
 
YEL058W -10.8488 -0.62392 0.001366 
YMR130W -14.2766 0.86171 0.000394 
 
YEL057C -15.178 1.489423 1.27E-06 
YMR131C -11.6491 -1.75837 5.95E-17 
 
YEL056W -13.1574 -0.24342 0.251071 
YMR132C -12.152 -1.63476 1.63E-14 
 
YEL055C -12.5436 -1.24404 2.03E-08 
YMR133W -15.5959 2.309243 3.52E-13 
 
YEL054C -12.8996 -2.82875 7.57E-37 
YMR134W -14.5239 1.277423 6.62E-07 
 
YEL053W-A -13.3355 -2.72994 1.01E-32 
YMR135C -13.4069 0.338177 0.156945 
 
YEL053C -14.5386 -0.28638 0.246538 
YMR135W-A -15.7001 0.713987 0.023454 
 
YEL052W -13.4136 -0.38438 0.074778 
YMR136W -16.4764 2.148682 1.76E-08 
 
YEL051W -11.9271 -0.95266 1.07E-05 
YMR137C -14.875 2.173204 1.61E-14 
 
YEL050C -12.7355 -0.35159 0.113387 
YMR138W -14.6184 0.478196 0.066926 
 
YEL050W-A -15.6142 0.402789 0.186014 
YMR139W -14.4937 1.458963 1.13E-08 
 
YEL049W -35.241 29.55018 0.253715 
YMR140W -14.4844 1.34964 8.21E-08 
 
YEL048C -14.1937 1.41147 3.47E-09 
YMR141C -17.4341 2.342168 2.31E-06 
 
YEL047C -11.7865 1.965952 2.78E-20 
YMR142C -11.9834 -2.27474 1.04E-21 
 
YEL046C -10.9473 -0.51801 0.007763 
YMR141W-A -17.3056 -0.88529 0.05061 
 
YEL045C -11.3283 -0.47254 0.019858 
YMR143W -11.7073 -2.43167 1.80E-27 
 
YEL044W -13.3031 -0.36994 0.096052 
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YMR144W -15.3201 0.743349 0.012507 
 
YEL043W -14.5903 1.243048 1.49E-06 
YMR145C -10.8609 -1.09519 7.41E-08 
 
YEL042W -12.1901 -0.40134 0.046599 
YMR146C -13.3728 -1.19028 2.47E-07 
 
YEL041W -16.2815 1.693384 2.35E-06 
YMR147W -17.0014 1.184974 0.006632 
 
YEL040W -11.3978 -1.26395 8.65E-10 
YMR148W -16.0188 0.710066 0.041184 
 
YEL039C -15.4856 2.488488 3.93E-16 
YMR149W -13.3411 -0.26045 0.223082 
 
YEL038W -12.7727 -0.42366 0.042077 
YMR150C -13.7027 0.461645 0.040048 
 
YEL037C -13.7979 -0.29107 0.237101 
YMR151W -15.9146 0.745955 0.019086 
 
YEL036C -12.6584 0.087778 0.692809 
YMR152W -15.6759 1.512013 1.36E-06 
 
YEL035C -17.1499 3.220971 6.39E-13 
YMR153W -13.3305 -0.21987 0.304879 
 
YEL034C-A -10.8324 -1.27106 1.02E-10 
YMR153C-A -15.6956 -0.62502 0.03973 
 
YEL034W -10.8766 -1.36105 5.14E-12 
YMR154C -14.8225 1.52467 1.28E-08 
 
YEL033W -12.6957 -0.94522 5.00E-06 
YMR155W -13.2015 1.299029 1.89E-09 
 
YEL032W -11.714 -0.47069 0.030932 
YMR156C -15.5857 2.268535 4.05E-13 
 
YEL032C-A -15.9092 -0.94389 0.005139 
YMR157C -14.4169 2.086424 5.24E-17 
 
YEL031W -11.9739 -0.63375 0.004297 
YMR158W -14.7699 1.804942 3.66E-11 
 
YEL030C-A -18.2937 3.278377 1.45E-07 
YMR158C-A -20.6941 2.471509 0.1315 
 
YEL030W -14.378 2.826575 8.17E-27 
YMR158W-B -17.3649 1.731098 0.000217 
 
YEL029C -13.4766 0.96249 1.27E-05 
YMR159C -16.78 1.677123 3.63E-05 
 
YEL028W -15.6084 1.46046 2.07E-06 
YMR160W -15.402 2.062239 1.21E-11 
 
YEL027W -13.4371 -0.308 0.26859 
YMR161W -14.4061 -0.36229 0.147705 
 
YEL026W -15.3275 -1.51985 2.10E-07 
YMR162C -12.639 1.584996 2.10E-12 
 
YEL025C -12.0193 0.440313 0.022429 
YMR163C -15.5323 1.203639 6.79E-05 
 
YEL024W -13.7308 -0.94778 4.53E-05 
YMR164C -15.3965 2.345542 6.51E-15 
 
YEL023C -14.5294 3.501278 8.66E-39 
YMR165C -12.8096 0.393233 0.060712 
 
YEL022W -13.0719 0.50027 0.022076 
YMR166C -14.7394 0.992302 0.000105 
 
YEL021W -13.116 0.337203 0.195935 
YMR167W -13.5794 0.4232 0.056192 
 
YEL020C-B -13.399 -0.79958 0.000971 
YMR168C -14.263 0.497058 0.04176 
 
YEL020W-A -12.6657 -0.96127 1.48E-05 
YMR169C -15.2909 2.775723 3.31E-21 
 
YEL020C -12.6322 2.602011 9.44E-33 
YMR170C -13.7335 3.527898 5.58E-42 
 
YEL019C -16.736 1.72454 1.57E-05 
YMR171C -14.4433 2.08016 9.69E-16 
 
YEL018C-A -16.6064 -0.15178 0.712345 
YMR172W -14.116 0.444419 0.083208 
 
YEL018W -15.8176 0.08178 0.795522 
YMR172C-A -16.3083 0.805626 0.030646 
 
YEL017C-A -13.3191 -2.37456 6.83E-23 
YMR173W -14.3194 2.811521 6.55E-25 
 
YEL017W -14.0741 1.084057 1.39E-05 
YMR173W-A -15.7888 2.57063 6.57E-15 
 
YEL016C -13.5615 0.73227 0.00199 
YMR174C -16.9155 2.410244 1.68E-08 
 
YEL015W -12.6006 -0.71437 0.000536 
YMR175W -16.902 6.884876 3.88E-49 
 
YEL014C -16.6895 -1.10901 0.004984 
YMR175W-A -19.5366 0.144969 1 
 
YEL013W -11.6868 -0.31302 0.100829 
YMR176W -12.542 0.876243 2.17E-05 
 
YEL012W -16.6243 2.793573 4.08E-12 
YMR177W -14.6807 0.096903 0.711892 
 
YEL011W -11.715 3.527663 6.50E-24 
YMR178W -13.1308 -0.3195 0.191516 
 
YEL010W -20.6941 2.471638 0.1315 
YMR179W -15.6138 1.758368 2.28E-08 
 
YEL009C-A -21.1979 1.464091 0.628687 
YMR180C -16.2824 2.36469 3.64E-11 
 
YEL009C -12.1097 -0.52639 0.015375 
YMR181C -16.0694 1.553496 4.65E-06 
 
YEL008W -16.9648 3.283288 5.62E-14 
YMR182C -16.7751 1.238663 0.00431 
 
YEL008C-A -18.3828 1.477091 0.019137 
YMR182W-A -20.3972 3.061639 0.013941 
 
YEL007W -16.0129 0.654063 0.050027 
YMR183C -14.1505 -0.65176 0.004763 
 
YEL006W -13.869 0.459496 0.047854 
YMR184W -14.7749 0.914888 0.000502 
 
YEL005C -16.9934 2.245556 2.35E-07 
YMR185W -14.0728 1.271514 4.91E-08 
 
YEL004W -15.1142 0.911255 0.001331 
YMR186W -8.71947 0.921806 5.21E-07 
 
YEL003W -15.5378 -0.072 0.820922 
YMR187C -14.756 1.606241 2.37E-09 
 
YEL002C -12.9897 -0.63976 0.003382 
YMR188C -13.9561 0.529278 0.04145 
 
YEL001C -11.5727 -0.52505 0.007731 
YMR189W -11.7517 3.469222 1.45E-49 
 
YER001W -12.6186 0.360527 0.092969 
YMR190C -12.928 0.567726 0.007251 
 
YER002W -14.6967 -0.62771 0.0222 
YMR191W -11.7818 2.89081 4.41E-39 
 
YER003C -12.8643 0.541922 0.011608 
YMR192W -15.3462 2.438282 3.18E-16 
 
YER004W -12.0312 0.125474 0.516307 
YMR193W -15.3264 -0.57616 0.056338 
 
YER005W -12.1874 0.164473 0.427522 
YMR193C-A -16.8458 0.068876 0.83866 
 
YER006W -12.5047 -1.17271 1.49E-08 
YMR194W -15.476 -1.20762 6.36E-05 
 
YER006C-A -14.0938 -0.97125 2.81E-05 
YMR194C-B -10.079 -0.70656 0.027478 
 
YER007W -14.4585 0.245177 0.328522 
YMR194C-A -17.7025 1.281291 0.011895 
 
YER007C-A -14.259 -0.80957 0.000652 
YMR195W -16.2575 0.90234 0.008111 
 
YER008C -14.408 0.607447 0.027445 
YMR196W -11.9962 4.199607 2.17E-70 
 
YER009W -12.8126 -1.06016 4.75E-06 
YMR197C -16.6249 0.778414 0.041991 
 
YER010C -14.1506 1.211851 2.56E-07 
YMR198W -14.1849 0.731581 0.007397 
 
YER011W -17.1314 5.598946 1.53E-33 
YMR199W -15.5827 2.881251 4.41E-20 
 
YER012W -15.3109 0.728444 0.013169 
YMR200W -12.3762 -0.15994 0.433897 
 
YER013W -14.202 1.320824 3.47E-07 
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YMR201C -15.1182 0.780696 0.005592 
 
YER014W -13.5817 1.246312 5.19E-08 
YMR202W -10.6186 0.31674 0.128315 
 
YER014C-A -15.007 1.809976 1.44E-10 
YMR203W -13.4797 -0.89238 8.80E-05 
 
YER015W -14.0759 4.059193 8.70E-52 
YMR204C -17.1292 1.25092 0.005733 
 
YER016W -13.801 -0.71735 0.003136 
YMR205C -10.8437 -0.78205 0.000195 
 
YER017C -12.5976 0.748812 0.000484 
YMR206W -15.8462 5.238628 1.85E-46 
 
YER018C -13.9596 0.865458 0.000296 
YMR207C -12.5808 0.767925 0.000331 
 
YER019W -11.9478 -0.2003 0.316453 
YMR208W -12.5208 -0.40315 0.061945 
 
YER019C-A -12.4582 -1.60704 8.68E-14 
YMR209C -12.389 -0.3191 0.112928 
 
YER020W -14.3737 0.918424 0.000823 
YMR210W -13.3828 0.410153 0.070604 
 
YER021W -11.4999 -0.85238 7.45E-06 
YMR211W -14.1142 0.85711 0.000268 
 
YER022W -12.4681 1.438495 4.48E-12 
YMR212C -11.7718 -0.88977 8.49E-06 
 
YER023W -11.9424 -0.79251 8.08E-05 
YMR213W -15.3589 2.218784 3.26E-13 
 
YER023C-A -12.9869 -1.08819 8.84E-07 
YMR214W -12.6485 -0.86206 8.95E-05 
 
YER024W -13.4328 3.914807 9.05E-58 
YMR215W -13.1361 0.195262 0.390987 
 
YER025W -11.0555 -1.55975 2.79E-13 
YMR216C -12.0585 -0.02767 0.902933 
 
YER026C -11.9914 0.259966 0.222182 
YMR217W -10.3347 -1.57972 9.84E-16 
 
YER027C -13.7059 0.494075 0.032238 
YMR218C -13.4585 0.842799 0.000139 
 
YER028C -15.5988 1.592616 5.54E-07 
YMR219W -13.294 1.089914 2.88E-06 
 
YER029C -15.0658 0.210367 0.536668 
YMR220W -10.9853 0.446813 0.02728 
 
YER030W -14.1428 -0.14815 0.54498 
YMR221C -14.9275 0.527368 0.049895 
 
YER031C -13.8012 0.0878 0.710859 
YMR222C -15.0004 0.227602 0.416225 
 
YER032W -16.1952 4.053436 2.15E-27 
YMR223W -13.8512 -0.05825 0.805239 
 
YER033C -15.2596 2.635745 2.82E-17 
YMR224C -16.1464 0.590334 0.083919 
 
YER034W -16.3806 2.916392 6.18E-15 
YMR225C -16.1101 0.19185 0.557008 
 
YER035W -14.5862 1.163337 1.04E-05 
YMR226C -11.9674 1.125794 9.94E-07 
 
YER036C -11.5496 -1.68274 9.12E-16 
YMR227C -14.7545 1.300752 5.15E-06 
 
YER037W -12.7901 3.016932 1.67E-28 
YMR228W -14.9032 0.429659 0.106792 
 
YER038C -13.0295 2.900427 1.26E-33 
YMR229C -10.4418 -1.04915 1.96E-08 
 
YER038W-A -17.2707 1.685292 0.000265 
YMR230W -13.0236 -2.1408 4.41E-19 
 
YER039C -16.0335 0.926017 0.006322 
YMR230W-A -20.8317 2.192631 0.225681 
 
YER039C-A -17.5923 1.267154 0.023041 
YMR231W -14.0604 0.763389 0.001064 
 
YER040W -15.0014 1.410984 2.63E-07 
YMR232W -17.3328 4.033225 4.34E-17 
 
YER041W -14.528 1.018011 6.92E-05 
YMR233W -15.5297 -1.03864 0.00056 
 
YER042W -13.8192 1.364496 1.58E-08 
YMR234W -15.3803 0.090066 0.753867 
 
YER043C -11.4016 -2.03261 1.56E-20 
YMR235C -12.5446 -1.26402 3.62E-09 
 
YER044C -13.6332 -0.4632 0.050677 
YMR236W -13.6511 -0.53291 0.017636 
 
YER044C-A -17.1049 1.145993 0.010581 
YMR237W -14.0267 0.281236 0.260171 
 
YER045C -15.5938 2.526658 8.71E-16 
YMR238W -11.8979 -0.67473 0.000726 
 
YER046W -16.0354 1.219056 0.000245 
YMR239C -13.8914 -0.9484 0.000121 
 
YER046W-A -17.2054 0.824245 0.059852 
YMR240C -13.9714 1.860486 1.87E-14 
 
YER047C -14.1299 1.208079 3.12E-07 
YMR241W -11.2049 -0.73989 0.000457 
 
YER048C -12.8536 0.122052 0.574036 
YMR242C -15.2899 -1.61104 2.57E-07 
 
YER048W-A -13.0014 -0.0288 0.910233 
YMR242W-A -20.6999 2.460089 0.1315 
 
YER049W -10.7171 -0.36441 0.06945 
YMR243C -11.0458 -2.11409 8.67E-24 
 
YER050C -14.1403 -0.04666 0.855796 
YMR244W -14.4462 4.924548 2.46E-60 
 
YER051W -13.4297 1.377863 5.00E-10 
YMR244C-A -16.1721 0.306084 0.452043 
 
YER052C -13.9962 -0.43651 0.083149 
YMR245W -15.0716 1.176052 4.34E-05 
 
YER053C -13.0829 1.672721 6.05E-11 
YMR246W -12.0048 -0.87201 2.85E-05 
 
YER053C-A -13.8381 0.724402 0.003687 
YMR247C -11.1725 0.244848 0.225815 
 
YER054C -16.2681 3.520579 4.13E-22 
YMR247W-A -17.014 2.225803 1.41E-07 
 
YER055C -10.9865 -1.66608 6.14E-17 
YMR250W -11.8902 5.108817 1.15E-54 
 
YER056C -11.381 -2.27881 9.98E-27 
YMR251W -15.4688 3.289117 1.24E-24 
 
YER056C-A -14.9173 -1.4233 3.61E-07 
YMR251W-A -10.9128 1.503672 6.70E-09 
 
YER057C -15.1544 0.273159 0.307759 
YMR252C -11.9202 1.507183 1.06E-08 
 
YER058W -19.0376 1.14294 0.160082 
YMR253C -15.0441 2.141665 1.11E-14 
 
YER059W -15.7456 1.332493 2.15E-05 
YMR254C -18.5685 2.08036 0.002699 
 
YER060W -11.8767 2.044744 4.13E-23 
YMR255W -15.2077 1.052872 0.000226 
 
YER060W-A -15.2621 2.680668 2.91E-20 
YMR256C -14.7059 -0.72126 0.008339 
 
YER061C -15.1933 0.457636 0.13029 
YMR257C -14.7534 2.071147 1.88E-14 
 
YER062C -13.7365 2.009106 7.00E-14 
YMR258C -13.1593 -0.14004 0.528434 
 
YER063W -14.1427 -0.85609 0.000354 
YMR259C -13.3493 -0.13395 0.540177 
 
YER064C -14.1685 0.32668 0.178103 
YMR260C -12.2621 -1.06141 9.50E-06 
 
YER065C -12.2686 1.778584 1.32E-17 
YMR261C -12.3788 0.604907 0.008497 
 
YER066W -15.763 1.833994 2.51E-08 
YMR262W -13.1471 1.514625 2.62E-12 
 
YER066C-A -16.3459 1.276964 0.00029 
YMR263W -14.0857 1.428456 1.74E-09 
 
YER067W -15.1013 1.44137 1.30E-05 
YMR264W -12.3746 0.023558 0.924509 
 
YER067C-A -15.759 1.280646 0.000209 
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YMR265C -13.2376 0.952411 1.91E-05 
 
YER068W -15.7615 1.243124 0.000131 
YMR266W -12.0101 -0.93539 1.43E-05 
 
YER068C-A -15.2012 0.050645 0.851893 
YMR267W -14.5134 -1.04818 4.35E-05 
 
YER069W -12.3522 0.349 0.099131 
YMR268C -14.2152 -0.36001 0.141792 
 
YER070W -11.5832 0.865267 1.34E-05 
YMR269W -19.0712 2.54659 0.001485 
 
YER071C -14.6025 0.229893 0.379939 
YMR270C -14.3075 -0.17076 0.490321 
 
YER072W -13.6258 -2.13377 9.95E-13 
YMR271C -15.1714 3.897708 4.73E-37 
 
YER073W -11.726 -1.34145 2.45E-11 
YMR272C -14.6293 -0.65551 0.014836 
 
YER074W -14.5392 -2.01094 7.67E-11 
YMR272W-A -16.9586 -0.55208 0.235561 
 
YER074W-A -13.7793 -0.81817 0.00078 
YMR272W-B -20.9877 -0.11943 1 
 
YER075C -14.1788 1.090793 6.74E-06 
YMR273C -14.2778 -0.4279 0.069074 
 
YER076C -13.3027 2.202445 1.18E-22 
YMR274C -16.9435 1.326736 0.002005 
 
YER076W-A -15.8375 2.004233 2.32E-09 
YMR275C -13.4858 0.825925 0.000781 
 
YER077C -14.7702 0.595929 0.027847 
YMR276W -13.04 -0.84684 0.000543 
 
YER078C -13.1596 1.39279 1.36E-10 
YMR277W -13.2365 -0.31963 0.207981 
 
YER078W-A -17.466 3.303809 1.14E-10 
YMR278W -13.791 1.84857 1.36E-13 
 
YER079W -16.8431 2.547113 3.91E-09 
YMR279C -15.6254 3.548557 2.21E-27 
 
YER079C-A -16.2823 0.117824 0.811581 
YMR280C -14.3436 2.515189 1.66E-20 
 
YER080W -13.5764 -0.11992 0.602603 
YMR281W -15.4144 0.583225 0.051062 
 
YER081W -11.3413 3.975504 4.74E-59 
YMR282C -13.4912 -0.43288 0.054543 
 
YER082C -15.487 1.026066 0.000932 
YMR283C -14.8845 1.68431 5.11E-10 
 
YER083C -14.7864 -0.01592 0.915579 
YMR284W -13.603 0.991565 4.13E-05 
 
YER084W -33.7676 32.49691 6.89E-07 
YMR285C -13.7184 0.132169 0.604901 
 
YER084W-A -18.1918 7.476266 1.95E-34 
YMR286W -15.6471 -0.68425 0.032631 
 
YER085C -17.6422 6.578611 1.11E-34 
YMR287C -14.0562 1.286908 1.14E-07 
 
YER086W -13.0364 1.563484 9.49E-12 
YMR288W -13.3827 0.637222 0.004954 
 
YER087W -14.1288 0.933237 0.000105 
YMR289W -13.2264 0.289299 0.194454 
 
YER087C-A -15.2864 1.154194 5.62E-05 
YMR290C -13.1868 -0.53667 0.02107 
 
YER087C-B -15.5427 0.816166 0.010972 
YMR290W-A -16.0787 -0.01623 1 
 
YER088C -14.7151 0.883479 0.000745 
YMR291W -14.1689 0.826198 0.00354 
 
YER088C-A -15.6025 1.024026 0.000983 
YMR292W -15.2497 -0.57466 0.066256 
 
YER089C -12.5156 0.476021 0.034992 
YMR293C -14.8494 0.780484 0.00297 
 
YER088W-B -12.5711 0.448208 0.047638 
YMR294W -15.5538 1.076715 0.000342 
 
YER090W -12.5687 0.193439 0.364508 
YMR295C -11.8518 -0.89092 8.41E-06 
 
YER090C-A -17.199 -0.28317 0.555254 
YMR294W-A -13.3409 -1.16249 5.08E-07 
 
YER091C -10.0024 1.430576 1.88E-12 
YMR296C -13.4749 0.596658 0.006731 
 
YER091C-A -34.8728 30.28643 0.065618 
YMR297W -10.312 0.781031 0.000103 
 
YER092W -14.5738 -0.71507 0.004827 
YMR298W -15.7187 0.9235 0.002537 
 
YER093C -12.4388 0.894479 1.29E-05 
YMR299C -13.4575 2.158274 3.54E-19 
 
YER093C-A -17.3659 2.793012 1.03E-08 
YMR300C -11.1718 -0.84106 3.70E-05 
 
YER094C -11.8331 -0.86326 1.55E-05 
YMR301C -12.7671 0.792767 0.000252 
 
YER095W -12.9703 0.608574 0.005201 
YMR302C -12.2226 0.702579 0.000561 
 
YER096W -15.7048 4.276451 1.11E-36 
YMR303C -12.3671 6.088494 1.81E-109 
 
YER097W -16.8751 1.33455 0.000999 
YMR304W -12.243 2.036953 6.95E-24 
 
YER098W -14.4236 1.151798 6.84E-06 
YMR304C-A -15.8011 0.586806 0.073671 
 
YER099C -13.1813 -0.69817 0.001008 
YMR305C -12.7073 -0.2023 0.333323 
 
YER100W -14.1308 0.015499 0.959956 
YMR306W -13.484 3.997077 3.17E-59 
 
YER101C -15.1974 2.621978 1.88E-19 
YMR306C-A -16.2584 3.73137 1.75E-22 
 
YER102W -13.5478 -1.66218 6.61E-13 
YMR307W -10.7402 -2.4079 4.77E-30 
 
YER103W -10.4379 7.32709 1.55E-155 
YMR307C-A -14.2338 -2.29969 4.52E-19 
 
YER104W -15.1018 0.158359 0.588253 
YMR308C -10.3648 -1.09933 1.63E-08 
 
YER105C -11.7744 -0.31601 0.11149 
YMR309C -11.6134 -2.44124 7.84E-30 
 
YER106W -17.7432 5.199294 1.08E-20 
YMR310C -16.1798 1.879302 4.97E-08 
 
YER107C -12.0786 -0.38402 0.064001 
YMR311C -15.0403 0.47787 0.081238 
 
YER107W-A -14.2375 -0.55518 0.022257 
YMR312W -15.9443 1.976687 2.31E-09 
 
YER109C -13.6115 3.317892 1.77E-40 
YMR313C -12.7742 -0.39774 0.063335 
 
YER110C -11.3052 -0.97931 3.78E-06 
YMR314W -14.818 -0.8995 0.000912 
 
YER111C -14.7747 1.229076 5.33E-06 
YMR315W -13.661 2.163114 2.09E-16 
 
YER112W -14.903 -0.74214 0.004251 
YMR315W-A -18.8447 0.992324 0.186661 
 
YER113C -12.3953 -0.45568 0.029488 
YMR316W -12.021 0.046505 0.832335 
 
YER114C -12.7019 1.155765 3.40E-08 
YMR316C-A -12.2549 0.142585 0.51234 
 
YER115C -14.5066 0.268061 0.296003 
YMR316C-B -15.8985 1.275928 6.42E-05 
 
YER116C -14.2145 0.674865 0.008221 
YMR317W -13.8534 0.676283 0.00484 
 
YER117W -11.557 -2.82246 1.37E-33 
YMR318C -10.3471 -0.39381 0.040792 
 
YER118C -15.2322 0.651791 0.021479 
YMR319C -11.2545 0.767621 0.000168 
 
YER119C -13.744 1.231522 2.83E-07 
YMR320W -15.7854 1.396523 2.01E-05 
 
YER119C-A -15.8822 0.742568 0.025004 
YMR321C -35.5287 28.97464 1 
 
YER120W -13.8052 -0.90827 9.64E-05 
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YMR322C -35.5287 28.97464 1 
 
YER121W -17.419 1.855209 0.000108 
YMR323W -34.5301 30.97192 0.008936 
 
YER122C -11.5749 -0.15849 0.437724 
YNL336W -35.5347 28.96265 0.502477 
 
YER123W -13.5572 0.07349 0.778325 
YNL333W -19.9842 3.884304 0.000447 
 
YER124C -12.1435 0.188026 0.375525 
YNL332W -36.03 27.97206 1 
 
YER125W -11.0032 -0.6462 0.000937 
YNL331C -14.5196 4.481656 7.55E-55 
 
YER126C -13.262 -1.18106 4.75E-08 
YNL330C -13.059 -0.80622 0.000497 
 
YER127W -14.8435 2.030101 3.39E-13 
YNL329C -12.7327 1.34198 1.83E-10 
 
YER128W -17.8127 1.884331 0.000874 
YNL328C -17.7134 -0.48875 0.376871 
 
YER129W -12.7885 0.691336 0.001985 
YNL327W -13.8875 -0.43184 0.079679 
 
YER130C -13.4772 -0.14202 0.565442 
YNL326C -14.9192 0.097325 0.778574 
 
YER131W -14.6833 -1.48029 2.04E-08 
YNL325C -12.8397 2.266684 7.18E-24 
 
YER132C -14.2046 0.920963 0.000115 
YNL324W -16.1297 1.976201 8.14E-09 
 
YER133W -12.1719 -0.95844 9.57E-06 
YNL323W -13.395 -0.64171 0.00308 
 
YER134C -15.1855 0.09415 0.746395 
YNL322C -14.6712 -0.47936 0.069457 
 
YER133W-A -16.1347 -0.03514 1 
YNL321W -14.0379 2.006292 3.29E-16 
 
YER135C -17.9327 0.818112 0.20884 
YNL320W -14.8026 1.397788 1.89E-07 
 
YER136W -12.9983 0.098782 0.670946 
YNL318C -17.2307 6.234314 1.39E-38 
 
YER137C -34.7372 30.55766 0.033606 
YNL319W -18.759 6.34161 2.74E-19 
 
YER137W-A -35.5347 28.96265 0.502477 
YNL317W -14.5981 0.771318 0.003699 
 
YER138W-A -35.4703 -29.0915 1 
YNL316C -15.9298 1.896359 1.21E-08 
 
YER139C -15.2646 0.355294 0.202503 
YNL315C -13.5372 -0.32073 0.160809 
 
YER140W -12.242 -0.44218 0.03513 
YNL314W -15.3499 0.193618 0.504787 
 
YER141W -11.5814 -0.32651 0.124252 
YNL313C -13.157 -0.48664 0.0423 
 
YER142C -16.3753 1.953307 5.67E-08 
YNL312W -13.1786 -0.06365 0.78266 
 
YER143W -13.0999 2.9435 6.82E-36 
YNL311C -15.1212 1.268385 6.02E-06 
 
YER144C -12.9553 0.872848 7.21E-05 
YNL310C -16.8865 0.596982 0.148597 
 
YER145C -11.9158 -1.3812 4.46E-11 
YNL309W -16.538 2.604323 2.86E-11 
 
YER145C-A -12.9425 -1.04087 3.32E-06 
YNL308C -14.6203 -0.36503 0.160126 
 
YER146W -12.6835 -1.04871 2.25E-06 
YNL307C -13.94 -0.8394 0.001582 
 
YER147C -14.4155 1.785538 2.22E-12 
YNL306W -13.5324 -1.03464 2.60E-06 
 
YER147C-A -13.6216 -0.73912 0.000806 
YNL305C -14.3808 1.428941 9.23E-09 
 
YER148W -13.2719 -0.78378 0.000252 
YNL304W -15.4164 1.027301 0.000526 
 
YER149C -14.1776 0.450337 0.056366 
YNL303W -16.9139 0.117783 0.832775 
 
YER148W-A -15.5589 0.716551 0.020509 
YNL302C -12.2455 -2.11163 5.87E-20 
 
YER150W -16.2491 3.752292 3.99E-24 
YNL301C -13.7965 -0.66055 0.009303 
 
YER151C -13.4672 0.650673 0.005222 
YNL300W -15.4586 1.106346 0.000207 
 
YER152C -11.9463 -0.31364 0.113766 
YNL299W -13.5567 0.839815 0.001266 
 
YER152W-A -13.2584 -0.41528 0.073425 
YNL298W -14.4824 1.488193 1.39E-08 
 
YER153C -14.6488 0.104096 0.710307 
YNL297C -13.1077 0.1775 0.410323 
 
YER154W -14.4881 0.604173 0.015353 
YNL296W -16.6302 -0.31011 0.51086 
 
YER155C -11.3699 0.327463 0.083178 
YNL295W -14.0806 0.540897 0.029198 
 
YER156C -12.947 -1.59934 7.81E-14 
YNL294C -12.4066 0.378986 0.061384 
 
YER157W -12.6429 0.375434 0.068959 
YNL293W -13.1178 0.653282 0.002007 
 
YER158C -14.5927 3.962352 1.41E-44 
YNL292W -16.0149 -0.58453 0.083908 
 
YER158W-A -14.9164 1.259527 8.60E-06 
YNL291C -13.1984 0.500207 0.02006 
 
YER159C -14.8374 1.280216 4.09E-06 
YNL290W -13.5586 -0.2607 0.238765 
 
YER161C -15.3822 0.390132 0.195493 
YNL289W -15.106 1.079731 0.000327 
 
YER162C -13.7718 1.849246 1.49E-15 
YNL288W -15.2186 0.945651 0.000775 
 
YER163C -13.6229 0.644068 0.006534 
YNL287W -11.4624 -1.0457 1.35E-07 
 
YER164W -12.8779 0.531597 0.017053 
YNL286W -14.1341 0.158209 0.508556 
 
YER165W -11.8765 -1.74123 1.98E-15 
YNL285W -20.0836 3.688825 0.001408 
 
YER165C-A -16.1491 0.463583 0.174453 
YNL284C -13.4594 -1.2117 4.42E-07 
 
YER166W -11.702 0.412739 0.030635 
YNL283C -15.0532 1.96092 1.37E-11 
 
YER167W -14.1881 0.413399 0.089854 
YNL282W -14.4166 0.058676 0.884445 
 
YER168C -12.6287 -0.63803 0.002859 
YNL281W -12.075 -0.63669 0.002201 
 
YER169W -14.1884 0.530093 0.026438 
YNL280C -11.3036 -0.61756 0.00246 
 
YER170W -14.031 0.332725 0.171684 
YNL279W -13.1771 2.79905 8.25E-35 
 
YER171W -13.3798 0.368883 0.124659 
YNL278W -15.6717 0.926262 0.003522 
 
YER172C -11.7423 1.133573 1.66E-08 
YNL277W-A -19.7971 4.265611 4.56E-05 
 
YER172C-A -17.7736 0.690986 0.297634 
YNL277W -13.9456 2.166928 1.21E-18 
 
YER173W -12.6271 -0.06857 0.745678 
YNL276C -15.0237 1.705516 3.46E-10 
 
YER174C -13.2719 -0.78353 0.000399 
YNL275W -14.1137 0.056488 0.809045 
 
YER175C -14.9498 1.926207 2.65E-12 
YNL274C -15.2614 2.742687 1.31E-18 
 
YER175W-A -16.0584 2.032735 1.99E-09 
YNL273W -13.2987 0.606882 0.006529 
 
YER176W -12.4696 0.163824 0.428593 
YNL272C -14.656 0.187312 0.476904 
 
YER177W -10.6484 -1.24793 1.94E-10 
YNL271C -11.5638 0.240116 0.258385 
 
YER178W -12.9954 -0.87508 0.000516 
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YNL270C -14.7382 2.144137 8.83E-16 
 
YER179W -16.1115 6.032471 8.05E-56 
YNL269W -17.7932 4.265334 2.07E-14 
 
YER180C -16.623 0.404414 0.355971 
YNL268W -12.2421 -0.36159 0.071736 
 
YER180C-A -18.5268 -0.11286 1 
YNL267W -13.5644 -0.12185 0.610442 
 
YER181C -19.8255 2.20457 0.04428 
YNL265C -16.1457 2.149192 1.51E-09 
 
YER182W -14.3448 0.459684 0.061251 
YNL266W -17.3805 1.919847 6.95E-05 
 
YER183C -14.5656 -0.16974 0.510877 
YNL264C -15.8285 0.743363 0.023135 
 
YER184C -13.143 0.900482 4.19E-05 
YNL263C -13.1872 0.39381 0.077071 
 
YER185W -15.2496 4.57108 1.69E-46 
YNL262W -12.0734 1.248961 8.44E-10 
 
YER186C -13.471 -0.20384 0.378346 
YNL261W -13.2851 1.336703 9.79E-10 
 
YER187W -16.5306 4.446945 1.55E-28 
YNL260C -14.5906 0.297228 0.270651 
 
YER188W -15.9025 4.647142 9.00E-38 
YNL259C -15.0746 -0.69061 0.018119 
 
YFL063W -36.03 27.97206 1 
YNL258C -13.9565 0.581037 0.023075 
 
YFL059W -19.8537 4.15243 8.06E-05 
YNL257C -12.5343 1.425445 8.90E-12 
 
YFL057C -20.5864 2.683126 0.075769 
YNL256W -11.7503 0.058635 0.781733 
 
YFL056C -14.2418 5.128419 1.21E-75 
YNL255C -11.3689 -2.06138 3.51E-21 
 
YFL055W -14.6519 3.332723 2.70E-33 
YNL254C -13.7216 1.726243 1.43E-12 
 
YFL054C -12.9852 2.846475 1.39E-34 
YNL253W -14.1434 0.959396 4.34E-05 
 
YFL053W -14.477 5.519823 1.29E-68 
YNL252C -15.1165 0.367939 0.188487 
 
YFL052W -15.7286 2.350676 7.27E-13 
YNL251C -14.5264 2.233014 1.23E-16 
 
YFL051C -17.2779 2.968352 8.93E-11 
YNL250W -14.0681 1.776885 9.24E-14 
 
YFL050C -13.9962 2.377687 4.46E-22 
YNL249C -13.8323 1.378414 6.19E-09 
 
YFL049W -13.7359 0.341003 0.12847 
YNL248C -13.4596 -0.90549 0.000108 
 
YFL048C -12.1596 -0.88357 4.60E-05 
YNL247W -12.122 -0.52184 0.011968 
 
YFL047W -13.7142 -0.22669 0.333089 
YNL246W -13.6426 -0.2374 0.286623 
 
YFL046W -15.5751 -0.75952 0.019905 
YNL245C -13.7057 -0.12864 0.575637 
 
YFL045C -10.2454 -1.7087 8.33E-17 
YNL244C -14.1181 -1.70369 3.92E-12 
 
YFL044C -13.8053 0.32165 0.151902 
YNL243W -11.8176 0.974782 5.94E-06 
 
YFL042C -13.6936 1.894473 1.35E-16 
YNL242W -12.1375 2.053342 1.63E-24 
 
YFL041W-A -20.8256 -2.43674 0.1315 
YNL241C -11.4969 1.82402 5.42E-17 
 
YFL041W -11.2686 0.382284 0.060629 
YNL240C -12.165 -0.33152 0.100972 
 
YFL040W -16.5349 3.868353 1.90E-22 
YNL239W -13.7626 1.440465 5.16E-09 
 
YFL039C -11.5915 -1.20592 6.59E-09 
YNL238W -12.2157 -0.51759 0.010172 
 
YFL038C -11.009 -0.98953 4.43E-07 
YNL237W -14.8189 2.571614 3.93E-20 
 
YFL037W -11.2862 -0.95142 6.99E-06 
YNL236W -13.8761 2.94009 1.37E-31 
 
YFL036W -11.7862 0.170326 0.395015 
YNL235C -15.4294 2.350502 9.42E-15 
 
YFL034C-B -15.1795 3.693615 5.26E-33 
YNL234W -16.709 2.28127 7.36E-09 
 
YFL034C-A -14.1406 -1.18848 2.41E-06 
YNL233W -14.7637 1.625985 7.36E-10 
 
YFL034W -12.4756 0.701404 0.001003 
YNL232W -12.6337 -1.12818 1.56E-07 
 
YFL033C -12.7282 3.10524 9.98E-44 
YNL231C -12.9789 0.303047 0.170226 
 
YFL032W -8.37345 -1.22777 1.81E-10 
YNL230C -15.535 1.226811 4.99E-05 
 
YFL031W -8.04173 -1.29097 2.06E-11 
YNL229C -14.9277 -0.39812 0.172376 
 
YFL031C-A -11.7729 -1.47603 1.66E-09 
YNL227C -16.3175 0.519112 0.174836 
 
YFL030W -13.512 2.129362 9.15E-21 
YNL228W -17.1588 0.504393 0.245682 
 
YFL029C -12.9434 2.312682 1.77E-24 
YNL226W -18.7289 0.782329 0.286122 
 
YFL028C -13.6511 -0.56811 0.017686 
YNL225C -15.5102 0.467638 0.146473 
 
YFL027C -13.5971 0.022437 0.955311 
YNL224C -13.8555 1.0605 3.35E-06 
 
YFL026W -11.7658 -0.1483 0.467675 
YNL223W -14.2191 0.668522 0.004873 
 
YFL025C -13.0736 0.761383 0.00053 
YNL222W -14.829 0.584802 0.024862 
 
YFL024C -13.1156 0.342638 0.121402 
YNL221C -12.6009 0.10269 0.604046 
 
YFL023W -13.8908 0.244869 0.350657 
YNL220W -12.0219 -0.84959 0.000225 
 
YFL022C -14.8536 1.289256 3.61E-06 
YNL219C -11.9622 -1.10903 1.25E-07 
 
YFL021C-A -16.9494 3.058748 8.19E-13 
YNL218W -13.6094 1.167956 4.87E-07 
 
YFL021W -16.3557 3.337352 1.76E-18 
YNL217W -11.9789 -0.63244 0.001557 
 
YFL020C -34.1382 31.75562 0.000352 
YNL216W -13.2536 -0.31632 0.165828 
 
YFL019C -18.6326 2.583676 0.000165 
YNL215W -14.8311 -0.47349 0.066629 
 
YFL018C -11.517 0.2968 0.147163 
YNL214W -15.0664 1.471137 5.06E-08 
 
YFL017W-A -15.8814 0.656845 0.051741 
YNL213C -17.3044 1.645561 0.000244 
 
YFL017C -14.3993 -0.95571 0.00014 
YNL212W -13.2667 -0.56041 0.011711 
 
YFL016C -12.1982 0.20281 0.40389 
YNL211C -16.3911 0.06879 0.933214 
 
YFL015W-A -33.1007 33.83072 1.18E-14 
YNL210W -16.838 2.169719 2.32E-07 
 
YFL015C -17.8837 4.917776 3.90E-17 
YNL209W -12.0217 -2.48571 3.07E-28 
 
YFL014W -13.6352 9.205867 8.47E-167 
YNL208W -11.6326 0.504037 0.010887 
 
YFL013W-A -17.0889 1.337652 0.003095 
YNL207W -12.3064 -0.19515 0.376171 
 
YFL013C -16.2627 1.424008 5.75E-05 
YNL206C -12.9643 0.100484 0.648511 
 
YFL012W-A -19.9027 2.050671 0.072679 
YNL205C -16.641 3.173002 2.07E-15 
 
YFL012W -17.9249 2.837765 2.82E-07 
YNL204C -14.8161 3.87495 3.89E-42 
 
YFL011W -14.7427 6.985026 1.53E-98 
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YNL203C -14.9561 3.134444 1.44E-27 
 
YFL010C -12.0398 -0.0936 0.685786 
YNL202W -13.9527 3.502735 1.64E-39 
 
YFL010W-A -13.4853 0.046708 0.847593 
YNL201C -12.5691 -0.13954 0.519704 
 
YFL009W -13.2095 0.869124 5.17E-05 
YNL200C -14.4595 1.537305 7.26E-10 
 
YFL008W -15.1449 1.794194 8.64E-10 
YNL199C -14.4471 0.713605 0.004571 
 
YFL007W -10.7413 1.146426 4.96E-09 
YNL198C -15.2014 1.386899 1.80E-06 
 
YFL005W -11.0115 -0.11332 0.583615 
YNL197C -15.2118 1.506789 1.56E-07 
 
YFL004W -12.0433 -1.09492 6.12E-08 
YNL196C -16.0661 1.309837 9.48E-05 
 
YFL003C -12.6841 -0.01185 0.96536 
YNL195C -16.9727 3.572327 1.33E-15 
 
YFL002C -13.8308 -0.09284 0.673846 
YNL194C -16.7636 2.729213 1.04E-11 
 
YFL001W -14.0109 -0.5021 0.032969 
YNL193W -14.289 -0.08193 0.744552 
 
YFR001W -15.0441 -1.00273 0.000727 
YNL192W -11.2189 -0.74873 0.000878 
 
YFR002W -12.2966 -0.08888 0.661998 
YNL191W -15.2275 1.191902 3.53E-05 
 
YFR003C -14.6682 1.303869 3.03E-07 
YNL190W -13.9076 -0.20666 0.353152 
 
YFR004W -12.3628 -0.06054 0.763067 
YNL189W -12.3073 0.34686 0.087096 
 
YFR005C -14.1748 0.277075 0.246214 
YNL188W -16.3993 0.809711 0.02455 
 
YFR006W -11.7061 -0.40107 0.043294 
YNL187W -14.6629 1.01111 0.000112 
 
YFR007W -15.7368 1.79868 2.72E-08 
YNL186W -15.0781 0.105096 0.759154 
 
YFR008W -17.4855 1.295511 0.006894 
YNL185C -15.2124 1.010656 0.000415 
 
YFR009W -10.9491 -0.9912 4.31E-07 
YNL184C -15.3581 1.052854 0.000264 
 
YFR009W-A -14.3706 -0.9211 0.000352 
YNL183C -14.8328 1.740906 7.72E-11 
 
YFR010W -12.0252 0.498168 0.012859 
YNL182C -12.3101 -0.5306 0.014066 
 
YFR010W-A -16.9436 -0.60129 0.141028 
YNL181W -13.0756 1.032973 1.27E-06 
 
YFR011C -15.6932 -0.63822 0.04624 
YNL180C -17.3129 2.590254 1.96E-08 
 
YFR012W -19.3233 3.212801 0.000243 
YNL179C -16.8592 2.525762 2.38E-09 
 
YFR013W -13.3964 0.819048 0.000178 
YNL178W -10.8754 -2.85148 3.13E-37 
 
YFR014C -13.3203 0.655835 0.003823 
YNL177C -13.3655 -0.50412 0.02106 
 
YFR015C -13.5686 1.581314 7.21E-05 
YNL176C -14.9213 1.99995 3.29E-12 
 
YFR016C -13.589 0.493047 0.047374 
YNL175C -14.4004 0.127703 0.588275 
 
YFR017C -16.4597 3.316761 5.69E-18 
YNL174W -16.3775 -0.38516 0.368018 
 
YFR018C -12.5078 1.05699 3.41E-06 
YNL173C -14.7569 0.605831 0.023724 
 
YFR019W -12.9048 2.295581 1.45E-25 
YNL172W -11.8723 1.970608 1.47E-21 
 
YFR020W -14.1571 2.96486 1.79E-30 
YNL171C -15.1887 2.909828 8.74E-24 
 
YFR021W -14.8225 1.487176 2.68E-08 
YNL170W -15.1179 1.341229 4.35E-06 
 
YFR022W -15.15 2.157662 4.63E-14 
YNL169C -13.051 0.158306 0.45334 
 
YFR023W -14.3074 1.208782 4.80E-07 
YNL168C -13.4835 -0.11172 0.63787 
 
YFR024C-A -11.6449 -0.46046 0.019867 
YNL167C -15.5231 2.045159 3.80E-11 
 
YFR025C -13.4014 -0.4202 0.061749 
YNL166C -13.5629 0.464648 0.058134 
 
YFR026C -16.5844 4.689162 1.21E-29 
YNL165W -14.6745 1.972347 5.52E-13 
 
YFR027W -16.008 2.125738 2.61E-10 
YNL164C -13.8125 0.249887 0.28461 
 
YFR028C -12.7433 -1.2663 1.69E-07 
YNL163C -11.5924 0.223353 0.277429 
 
YFR029W -15.9043 2.435918 4.24E-13 
YNL162W-A -15.6805 2.150333 1.14E-11 
 
YFR030W -13.667 3.225115 7.39E-41 
YNL162W -13.8559 -2.15154 1.23E-14 
 
YFR031C -13.6163 0.473293 0.073564 
YNL161W -13.1832 2.321474 3.02E-25 
 
YFR031C-A -12.052 -2.57431 7.18E-32 
YNL160W -14.7073 1.367395 8.82E-08 
 
YFR032C -18.9348 5.986406 2.39E-15 
YNL159C -13.2579 1.76717 1.29E-15 
 
YFR032C-A -11.2772 -2.35603 1.44E-23 
YNL158W -14.253 1.522567 2.43E-09 
 
YFR032C-B -13.3658 -0.92687 0.000401 
YNL157W -14.0573 1.095897 9.32E-06 
 
YFR033C -13.3927 -0.62974 0.016645 
YNL156C -14.4742 0.16497 0.480773 
 
YFR034C -13.2483 -0.55779 0.037926 
YNL155W -13.4952 0.226058 0.306459 
 
YFR034W-A -16.9461 1.454354 0.000806 
YNL154C -12.5359 -1.03453 5.48E-07 
 
YFR035C -16.1497 1.119645 0.001833 
YNL153C -13.0307 -0.92744 5.72E-05 
 
YFR036W -17.4132 1.641508 0.000466 
YNL152W -13.6525 -0.22721 0.319956 
 
YFR037C -11.4924 -0.39049 0.080107 
YNL151C -13.9396 -0.84758 0.000415 
 
YFR036W-A -12.5937 -0.18991 0.39961 
YNL150W -12.6338 -0.75553 0.00095 
 
YFR038W -11.706 1.657848 3.73E-15 
YNL149C -12.2458 -0.71665 0.000982 
 
YFR039C -13.2251 0.198008 0.344582 
YNL148C -14.344 0.478599 0.060432 
 
YFR040W -13.6482 -0.65073 0.00342 
YNL147W -14.8629 0.477458 0.081326 
 
YFR041C -14.7497 -0.26339 0.304609 
YNL146C-A -17.5175 0.822509 0.066042 
 
YFR042W -13.7057 0.746351 0.002228 
YNL146W -18.5726 2.713738 6.45E-05 
 
YFR043C -16.4748 1.184136 0.001185 
YNL145W -14.9861 -0.60412 0.031851 
 
YFR044C -13.2511 -1.07649 1.16E-05 
YNL144C -14.3068 1.387257 2.50E-07 
 
YFR045W -16.0218 2.277682 5.52E-11 
YNL144W-A -18.4516 0.61799 0.334977 
 
YFR046C -16.0226 1.799383 1.21E-07 
YNL143C -16.7247 1.766645 1.28E-05 
 
YFR047C -13.023 1.238901 1.38E-07 
YNL142W -13.4667 2.834203 4.50E-32 
 
YFR048W -13.0909 1.217544 1.34E-08 
YNL141W -12.9296 -1.24965 1.05E-08 
 
YFR049W -15.4198 1.16083 0.000207 
YNL140C -14.1228 0.326476 0.222489 
 
YFR050C -13.3809 0.025862 0.927743 
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YNL139C -12.0638 0.212876 0.329896 
 
YFR051C -13.4679 1.760964 1.45E-13 
YNL138W-A -15.4132 0.251088 0.395429 
 
YFR052W -14.8439 1.783998 8.07E-10 
YNL138W -12.0148 -0.34895 0.079074 
 
YFR052C-A -16.7312 3.249698 6.03E-15 
YNL137C -13.0018 -0.36426 0.084571 
 
YFR053C -13.427 3.653138 7.38E-22 
YNL136W -15.9643 0.39981 0.222125 
 
YFR054C -18.015 3.181449 2.11E-08 
YNL135C -12.3025 -1.30857 1.89E-10 
 
YFR056C -13.0645 0.997489 2.02E-05 
YNL134C -12.7699 1.325718 4.24E-09 
 
YFR055W -10.147 0.475629 0.013459 
YNL133C -16.4384 0.431167 0.229659 
 
YFR057W -33.0972 33.83776 5.04E-15 
YNL132W -12.1555 -0.1757 0.412267 
 
YGL263W -15.9708 4.287815 6.82E-33 
YNL131W -14.1144 -0.10606 0.721692 
 
YGL262W -32.5128 35.00652 7.61E-26 
YNL130C -13.4791 -1.05839 1.75E-06 
 
YGL259W -19.1318 5.592496 3.13E-12 
YNL130C-A -19.7235 4.408987 7.85E-06 
 
YGL258W-A -17.9506 4.787925 3.14E-17 
YNL129W -14.9215 0.866232 0.001294 
 
YGL258W -18.1631 0.882672 0.123471 
YNL128W -16.6876 3.562619 2.52E-18 
 
YGL257C -12.8766 -0.67481 0.002445 
YNL127W -12.8711 0.63387 0.002525 
 
YGL256W -11.8631 1.424012 2.37E-12 
YNL126W -14.157 0.831046 0.000589 
 
YGL255W -13.4705 4.123648 1.07E-55 
YNL125C -15.5572 1.433965 3.04E-06 
 
YGL254W -15.2526 1.202001 6.60E-05 
YNL124W -14.7701 0.825339 0.001832 
 
YGL253W -9.41516 -1.36176 2.55E-13 
YNL123W -13.2069 0.196685 0.387424 
 
YGL252C -13.6906 -0.80095 0.000378 
YNL122C -15.7359 0.544113 0.073547 
 
YGL251C -13.6005 1.698043 3.75E-13 
YNL121C -12.8696 -1.14542 1.22E-07 
 
YGL250W -14.7861 1.211682 4.24E-06 
YNL120C -15.6485 -0.09892 0.764736 
 
YGL249W -15.9428 1.80356 6.25E-08 
YNL119W -13.8822 0.090015 0.707459 
 
YGL248W -14.6813 3.24E-05 1 
YNL118C -12.7358 -0.42203 0.061375 
 
YGL247W -15.1607 -0.15343 0.616076 
YNL117W -14.5781 6.205485 2.95E-91 
 
YGL246C -13.7301 -0.60779 0.010321 
YNL116W -14.4424 3.340468 1.12E-34 
 
YGL245W -10.8071 -2.09365 2.79E-25 
YNL115C -12.9477 1.294545 4.23E-09 
 
YGL244W -15.1736 -0.05843 0.851116 
YNL114C -16.8103 -0.9094 0.023588 
 
YGL243W -14.2141 -0.3613 0.162201 
YNL113W -16.2447 -1.14168 0.00151 
 
YGL242C -14.2438 -0.72605 0.002584 
YNL112W -10.8606 -0.79083 9.22E-05 
 
YGL241W -13.102 0.089069 0.682307 
YNL111C -13.1339 0.354102 0.096044 
 
YGL240W -14.1454 0.975838 6.86E-05 
YNL110C -14.7851 -1.02755 5.56E-05 
 
YGL239C -14.6988 -0.90118 0.000493 
YNL108C -13.9482 0.115002 0.635439 
 
YGL238W -11.7019 -0.74767 0.000173 
YNL109W -14.6537 0.292164 0.271014 
 
YGL237C -13.6606 -0.82773 0.000345 
YNL107W -14.8599 0.688508 0.014967 
 
YGL236C -13.5068 0.618246 0.010748 
YNL106C -13.7657 0.762057 0.001099 
 
YGL235W -15.3391 0.819431 0.006734 
YNL105W -16.9119 0.204448 0.669938 
 
YGL234W -9.79763 -0.32244 0.092331 
YNL104C -11.3075 1.012529 7.71E-07 
 
YGL233W -12.9473 -0.048 0.837241 
YNL103W-A -15.5423 1.602592 1.67E-07 
 
YGL232W -13.9012 -0.76151 0.002412 
YNL103W -13.7896 0.843002 0.001153 
 
YGL231C -14.6198 0.746716 0.004874 
YNL102W -12.6663 1.954025 5.38E-20 
 
YGL230C -17.8178 3.045955 7.95E-08 
YNL101W -12.7099 0.669221 0.001188 
 
YGL229C -14.9272 0.626689 0.022672 
YNL100W -14.0399 -0.60963 0.011504 
 
YGL228W -13.9023 -0.67876 0.006793 
YNL099C -14.7034 0.974024 0.00017 
 
YGL227W -13.0986 0.905791 2.08E-05 
YNL098C -13.252 -0.59483 0.005761 
 
YGL226C-A -16.5033 0.860752 0.023124 
YNL097C-B -13.0382 -0.50192 0.018483 
 
YGL226W -16.3637 -0.55643 0.119592 
YNL097C -13.8565 0.795312 0.000523 
 
YGL225W -12.4111 -0.96538 2.57E-06 
YNL097W-A -16.5088 0.483721 0.249262 
 
YGL224C -14.249 1.118352 9.40E-06 
YNL096C -14.7003 -0.68129 0.0126 
 
YGL223C -13.8354 1.910355 1.60E-15 
YNL095C -13.1872 0.563757 0.008697 
 
YGL222C -17.3706 2.177259 9.27E-06 
YNL094W -13.1942 0.648814 0.002619 
 
YGL221C -11.0168 1.028421 4.63E-07 
YNL093W -16.7267 1.645906 2.77E-05 
 
YGL220W -12.9655 0.413405 0.059357 
YNL092W -16.4307 1.718522 3.65E-06 
 
YGL219C -15.3267 0.72474 0.01402 
YNL091W -14.8162 0.684264 0.015272 
 
YGL218W -17.0451 0.370777 0.501607 
YNL090W -12.7278 -0.07723 0.728901 
 
YGL217C -15.8119 1.183796 0.000305 
YNL089C -13.3711 -0.06595 0.75736 
 
YGL216W -12.9188 1.631693 2.01E-13 
YNL088W -12.0604 1.278604 3.51E-10 
 
YGL215W -14.6449 1.368115 2.67E-07 
YNL087W -10.258 0.098427 0.623431 
 
YGL213C -13.2837 0.578286 0.008806 
YNL086W -18.3942 1.896868 0.002845 
 
YGL214W -14.6858 0.912179 0.000428 
YNL085W -11.4467 -0.05144 0.791169 
 
YGL212W -14.7886 0.682739 0.012796 
YNL084C -14.2699 -0.31531 0.232414 
 
YGL211W -13.3113 -0.3501 0.115341 
YNL083W -14.3408 0.409944 0.083926 
 
YGL210W -15.2742 1.431246 1.26E-06 
YNL082W -13.83 0.875788 0.000201 
 
YGL209W -15.2717 1.924877 1.55E-10 
YNL081C -15.7068 -0.07977 0.853634 
 
YGL208W -14.4996 0.880501 0.000372 
YNL080C -15.4587 0.545731 0.075161 
 
YGL207W -10.9574 -0.70594 0.000295 
YNL079C -11.389 -0.9268 2.70E-06 
 
YGL206C -11.5108 -0.32906 0.10898 
YNL078W -14.6253 3.494964 2.62E-36 
 
YGL205W -15.433 4.206593 3.71E-39 
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YNL077W -13.3145 1.250042 2.48E-08 
 
YGL204C -16.8381 2.574878 2.44E-10 
YNL076W -14.2195 1.652509 7.31E-12 
 
YGL203C -13.2563 -0.38892 0.091321 
YNL075W -13.7359 -0.81541 0.000498 
 
YGL202W -10.2158 0.553562 0.007741 
YNL074C -15.9277 2.962279 1.93E-18 
 
YGL201C -12.0608 -0.08592 0.674417 
YNL073W -13.4593 -0.18838 0.396473 
 
YGL200C -11.6545 -0.91227 4.68E-06 
YNL072W -15.7 1.070688 0.00055 
 
YGL199C -13.5196 -1.11272 2.24E-06 
YNL071W -12.1921 -0.87063 9.72E-05 
 
YGL198W -12.8927 -1.16198 1.04E-07 
YNL070W -15.2765 -0.28899 0.314671 
 
YGL197W -13.5923 1.557523 1.70E-11 
YNL069C -11.5112 -2.04705 1.38E-19 
 
YGL196W -11.7267 1.704951 2.93E-18 
YNL068C -15.1247 1.106703 8.46E-05 
 
YGL195W -10.4491 -0.02588 0.902359 
YNL067W-A -34.0394 31.95326 9.94E-05 
 
YGL194C-A -14.8731 0.907113 0.001027 
YNL067W-B -21.9869 -0.11403 1 
 
YGL194C -14.9144 2.207591 6.84E-15 
YNL067W -13.9011 -2.55515 1.75E-21 
 
YGL193C -17.9781 1.908376 0.000874 
YNL066W -13.0914 -0.58849 0.007138 
 
YGL192W -15.6969 2.831379 2.03E-18 
YNL065W -10.8839 0.875272 3.16E-05 
 
YGL191W -12.7202 -0.57591 0.005078 
YNL064C -9.52561 0.644554 0.001224 
 
YGL190C -13.1928 0.148014 0.496449 
YNL063W -13.823 1.903847 1.61E-15 
 
YGL189C -14.424 -1.49762 5.38E-09 
YNL062C -12.6159 0.701339 0.000981 
 
YGL188C-A -16.5334 -0.88285 0.018238 
YNL061W -11.8107 -1.49027 1.12E-12 
 
YGL188C -18.7351 -1.43501 0.065439 
YNL059C -14.2049 0.948998 0.00011 
 
YGL187C -12.7632 -1.1023 4.32E-07 
YNL058C -14.7761 3.204105 3.20E-30 
 
YGL186C -12.0636 -0.33831 0.115505 
YNL057W -15.7276 3.749963 6.54E-29 
 
YGL185C -14.5926 0.776348 0.00217 
YNL056W -14.6188 0.074483 0.758525 
 
YGL184C -14.8109 4.253497 1.57E-47 
YNL055C -12.1483 1.115222 1.18E-07 
 
YGL183C -16.9228 4.383747 4.18E-22 
YNL054W -14.8671 2.326128 3.45E-17 
 
YGL182C -18.9003 2.055023 0.006636 
YNL053W -13.9283 0.120609 0.606709 
 
YGL181W -15.4916 0.788018 0.00789 
YNL052W -12.3768 -0.89011 2.56E-05 
 
YGL180W -14.0221 1.295329 6.74E-08 
YNL051W -15.8205 0.853669 0.007307 
 
YGL179C -13.2167 2.38776 1.53E-21 
YNL050C -17.1415 0.285963 0.643319 
 
YGL178W -15.0945 1.995177 1.44E-11 
YNL049C -11.7273 0.71724 0.000322 
 
YGL177W -19.398 3.060089 0.000699 
YNL048W -13.8402 -0.38507 0.106015 
 
YGL176C -14.444 0.001214 1 
YNL047C -14.7901 1.68413 9.80E-11 
 
YGL175C -15.3832 1.165816 0.000132 
YNL046W -13.814 1.040093 5.27E-06 
 
YGL174W -16.2241 2.112843 1.85E-09 
YNL045W -12.4291 1.086988 1.22E-07 
 
YGL173C -10.756 0.255815 0.204173 
YNL044W -14.7076 0.030726 0.914583 
 
YGL172W -12.3145 -0.74028 0.000634 
YNL043C -15.8979 -0.44932 0.22566 
 
YGL171W -14.5429 -0.73965 0.002715 
YNL042W-B -17.6458 1.414237 0.004387 
 
YGL170C -15.5856 5.527094 7.78E-57 
YNL042W -15.8084 1.67674 2.10E-07 
 
YGL169W -14.5205 0.367239 0.157874 
YNL041C -13.0933 1.095503 8.30E-07 
 
YGL168W -14.1552 0.961255 0.000115 
YNL040W -12.7836 0.171669 0.409632 
 
YGL167C -12.0831 0.616291 0.002154 
YNL039W -14.0146 1.149808 0.00016 
 
YGL166W -13.3784 0.028145 0.903394 
YNL038W -14.2605 -0.75773 0.002973 
 
YGL165C -13.9236 0.240564 0.294212 
YNL037C -13.8234 2.548351 4.12E-24 
 
YGL164C -14.9661 1.071727 0.000172 
YNL036W -15.5634 2.111788 6.46E-12 
 
YGL163C -12.9724 2.146245 2.89E-21 
YNL035C -13.6107 0.852145 0.000224 
 
YGL162W -16.6891 0.395092 0.335696 
YNL034W -20.1969 1.465477 0.298695 
 
YGL161C -11.9226 -0.59469 0.004094 
YNL032W -11.8459 -1.55322 4.37E-12 
 
YGL160W -13.862 1.070598 3.13E-06 
YNL031C -11.6328 -2.65147 2.85E-30 
 
YGL159W -14.028 -0.16378 0.486515 
YNL030W -14.5422 0.017029 1 
 
YGL158W -16.4083 3.445701 4.46E-20 
YNL029C -12.8545 0.070425 0.769205 
 
YGL157W -13.653 2.08968 1.11E-18 
YNL028W -16.1569 0.227982 0.652042 
 
YGL156W -13.1315 5.074578 1.36E-74 
YNL027W -13.6484 0.564561 0.016839 
 
YGL155W -13.89 -0.19056 0.39669 
YNL026W -12.5252 0.371006 0.084104 
 
YGL154C -13.9092 -0.02503 0.905036 
YNL025C -16.2349 1.427579 6.93E-05 
 
YGL153W -14.8809 0.989752 0.000211 
YNL024C-A -13.7976 -0.81029 0.00052 
 
YGL152C -15.4874 1.42976 1.76E-06 
YNL024C -15.0624 0.754543 0.007303 
 
YGL151W -12.6844 0.507707 0.027057 
YNL023C -12.2069 0.882886 1.41E-05 
 
YGL150C -12.6928 0.676925 0.001104 
YNL022C -13.0134 0.297567 0.173 
 
YGL149W -18.7418 0.037562 1 
YNL021W -13.3139 0.721635 0.001175 
 
YGL148W -11.4544 -1.88286 1.60E-20 
YNL020C -13.851 1.047877 8.23E-06 
 
YGL147C -11.8132 -2.68428 5.65E-26 
YNL018C -19.8256 0.203558 1 
 
YGL146C -14.9816 1.974388 1.26E-12 
YNL017C -20.0325 0.617384 0.731862 
 
YGL145W -15.0365 1.063021 0.000143 
YNL016W -13.2816 -0.35169 0.125215 
 
YGL144C -14.318 1.246858 4.07E-07 
YNL015W -15.7349 2.904293 6.74E-18 
 
YGL143C -14.8243 -0.02785 0.968225 
YNL014W -13.044 5.578475 6.28E-103 
 
YGL142C -13.6651 1.221286 1.21E-07 
YNL013C -16.1065 5.003072 7.14E-41 
 
YGL141W -11.9236 1.713186 5.65E-17 
YNL012W -15.0018 2.752846 6.12E-23 
 
YGL140C -11.3025 0.140302 0.476682 
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YNL011C -14.5671 1.569758 9.22E-10 
 
YGL139W -12.5585 0.597336 0.002556 
YNL010W -12.5118 -1.24797 1.69E-09 
 
YGL138C -32.6554 34.72137 1.37E-22 
YNL009W -16.0663 2.80869 4.70E-16 
 
YGL137W -9.9371 -0.79856 3.40E-05 
YNL008C -13.1112 0.731843 0.001283 
 
YGL136C -13.5717 0.070727 0.740466 
YNL007C -10.7095 1.093117 7.64E-08 
 
YGL135W -11.9918 -2.56815 4.21E-25 
YNL006W -11.6144 1.270539 1.02E-09 
 
YGL134W -14.0131 0.267354 0.258993 
YNL005C -13.8944 0.024361 0.943473 
 
YGL133W -12.8052 1.054702 5.21E-07 
YNL004W -12.5959 0.212518 0.325288 
 
YGL132W -17.5561 1.819564 0.000388 
YNL003C -12.5213 0.642396 0.001777 
 
YGL131C -13.5759 1.875123 9.47E-16 
YNL002C -12.9137 -1.62314 2.12E-13 
 
YGL130W -12.5042 1.126962 1.49E-07 
YNL001W -13.8495 -0.21644 0.396635 
 
YGL129C -13.6406 1.290596 6.72E-08 
YNR001C -11.2317 1.790587 1.16E-16 
 
YGL128C -17.031 3.154131 1.35E-12 
YNR001W-A -19.9412 3.977386 0.000252 
 
YGL127C -16.453 2.603076 4.87E-12 
YNR002C -15.0544 1.104282 9.07E-05 
 
YGL126W -11.7856 0.226915 0.234821 
YNR003C -13.4959 0.058658 0.800551 
 
YGL125W -13.9881 1.551103 4.23E-11 
YNR003W-A -16.5266 0.384269 0.322902 
 
YGL124C -13.1646 1.230718 3.32E-08 
YNR004W -15.8631 0.225882 0.475774 
 
YGL123W -8.36989 -2.35657 5.99E-28 
YNR005C -18.6352 2.588323 0.000155 
 
YGL123C-A -10.2604 -2.36483 1.42E-27 
YNR006W -16.8168 2.411421 8.06E-09 
 
YGL122C -13.6961 1.123259 1.35E-05 
YNR007C -14.0249 1.722317 1.21E-12 
 
YGL121C -16.5237 4.479257 8.73E-30 
YNR008W -12.8596 -0.56168 0.008968 
 
YGL120C -13.5934 -0.32384 0.196812 
YNR009W -16.1744 0.707561 0.042075 
 
YGL119W -13.3691 1.082296 2.98E-06 
YNR010W -17.7966 1.347213 0.012632 
 
YGL118C -18.122 3.619356 2.36E-09 
YNR011C -13.1433 1.422442 2.28E-10 
 
YGL117W -13.4148 3.570778 4.02E-45 
YNR012W -13.8427 0.189133 0.409763 
 
YGL116W -13.5597 0.726608 0.002941 
YNR013C -14.5916 0.995939 8.83E-05 
 
YGL115W -13.2169 -0.33176 0.120947 
YNR014W -14.6586 1.923083 1.38E-12 
 
YGL114W -11.9134 0.471236 0.018312 
YNR015W -13.8463 0.111668 0.694155 
 
YGL113W -14.9118 1.891788 1.74E-12 
YNR016C -10.0065 -0.23155 0.247099 
 
YGL112C -12.8394 -0.49865 0.016415 
YNR017W -15.3551 -0.91859 0.001786 
 
YGL111W -12.4351 -0.17323 0.405817 
YNR018W -14.5657 0.133054 0.620409 
 
YGL110C -14.2051 0.455201 0.059168 
YNR019W -11.3604 -0.29565 0.129787 
 
YGL108C -16.0708 0.514431 0.113192 
YNR020C -15.611 0.449329 0.169367 
 
YGL109W -16.9399 0.284974 0.455183 
YNR021W -13.3809 -0.98237 6.29E-06 
 
YGL107C -14.1324 -0.38011 0.108387 
YNR022C -14.4203 1.418498 1.73E-08 
 
YGL106W -12.9035 -0.24551 0.265379 
YNR023W -14.2444 2.682876 2.63E-25 
 
YGL105W -11.3882 -1.08311 3.44E-07 
YNR024W -15.5281 2.041521 1.49E-09 
 
YGL104C -12.9116 3.363559 8.78E-46 
YNR025C -15.8087 2.255767 1.38E-10 
 
YGL103W -8.30334 -1.27282 2.14E-10 
YNR026C -13.0741 -0.05738 0.795925 
 
YGL102C -8.51692 -1.34428 2.20E-11 
YNR027W -13.6673 -0.18319 0.422618 
 
YGL101W -12.9247 -0.63533 0.006292 
YNR028W -14.4852 0.870484 0.000419 
 
YGL100W -12.0938 -0.60212 0.002594 
YNR029C -13.3718 -0.58647 0.006587 
 
YGL099W -13.3496 -0.53087 0.0142 
YNR030W -13.0181 0.142908 0.49696 
 
YGL098W -9.48868 0.405112 0.049343 
YNR031C -11.432 0.443941 0.024646 
 
YGL097W -12.2591 -0.78931 0.0001 
YNR032W -13.2959 0.363357 0.104935 
 
YGL096W -16.0377 2.411138 1.68E-12 
YNR032C-A -15.2036 -0.82803 0.004396 
 
YGL095C -13.2338 0.586981 0.007801 
YNR033W -11.5293 2.63636 2.27E-36 
 
YGL094C -12.8463 0.67599 0.001253 
YNR034W -16.4884 -0.06375 0.931085 
 
YGL093W -12.4658 1.349652 8.15E-11 
YNR034W-A -15.1019 2.989274 2.53E-22 
 
YGL092W -11.715 -0.54326 0.008334 
YNR035C -12.4094 0.777206 0.000145 
 
YGL091C -12.3959 1.193387 1.50E-07 
YNR036C -12.541 -1.1626 1.94E-08 
 
YGL090W -14.5467 1.783716 7.44E-12 
YNR037C -14.8114 -0.37883 0.15282 
 
YGL089C -17.11 2.990317 3.46E-11 
YNR038W -14.0645 0.285693 0.245371 
 
YGL088W -6.63714 0.417271 0.027637 
YNR039C -15.0785 0.292745 0.294056 
 
YGL087C -15.0579 0.331345 0.2452 
YNR040W -15.1551 0.346206 0.2278 
 
YGL086W -15.5011 0.997403 0.001426 
YNR041C -12.7545 -0.22612 0.286333 
 
YGL085W -13.8581 1.337381 3.28E-08 
YNR042W -14.2163 -0.54967 0.020383 
 
YGL084C -13.072 -0.00786 0.988909 
YNR043W -11.4261 1.414182 4.63E-11 
 
YGL083W -14.7639 0.487413 0.055862 
YNR044W -16.7787 3.138431 9.11E-15 
 
YGL082W -14.0669 -0.67644 0.003537 
YNR045W -14.8822 -0.45604 0.078806 
 
YGL081W -16.3765 4.178689 1.90E-27 
YNR046W -15.6041 0.164589 0.599696 
 
YGL080W -14.2462 0.62275 0.012712 
YNR047W -13.1831 0.334015 0.114594 
 
YGL079W -14.9395 1.893304 4.87E-12 
YNR048W -13.7704 0.063211 0.798 
 
YGL078C -14.2563 -1.23465 4.60E-07 
YNR049C -15.0765 0.894447 0.001297 
 
YGL077C -11.8585 -0.82314 4.02E-05 
YNR050C -10.4618 3.10274 2.14E-46 
 
YGL076C -13.8121 -1.30962 6.96E-08 
YNR051C -13.8754 -1.01701 1.33E-05 
 
YGL075C -15.3494 1.272083 9.59E-06 
YNR052C -13.2435 -0.43984 0.043595 
 
YGL074C -17.5836 0.679547 0.218473 
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YNR053C -8.79398 -0.4547 0.038452 
 
YGL073W -14.2542 0.696179 0.003809 
YNR054C -15.2637 0.562344 0.064286 
 
YGL072C -14.9417 0.515996 0.04788 
YNR055C -12.551 -0.49999 0.01965 
 
YGL071W -13.6237 0.319848 0.167064 
YNR056C -15.7536 4.535352 1.10E-39 
 
YGL070C -13.813 -0.54858 0.02 
YNR057C -13.1249 4.189528 9.77E-63 
 
YGL068W -12.7286 -1.724 3.19E-14 
YNR058W -13.5742 4.713921 1.10E-70 
 
YGL069C -13.166 -1.81336 1.22E-15 
YNR059W -14.9822 1.09115 8.16E-05 
 
YGL067W -13.3004 1.115137 2.75E-07 
YNR060W -14.4804 0.700693 0.005176 
 
YGL066W -14.9813 0.183654 0.588137 
YNR061C -12.6954 -0.29896 0.152075 
 
YGL065C -15.4851 1.377599 2.90E-06 
YNR062C -15.6328 3.950944 3.72E-33 
 
YGL064C -15.9998 2.569057 3.37E-14 
YNR063W -15.0857 2.75977 5.06E-20 
 
YGL063W -13.5476 0.331384 0.152721 
YNR064C -14.694 4.910293 3.58E-54 
 
YGL063C-A -16.2109 0.559948 0.13154 
YNR065C -15.0387 2.488972 1.92E-18 
 
YGL062W -11.8912 1.255641 1.92E-08 
YNR066C -15.1182 1.368039 8.42E-07 
 
YGL061C -15.3914 2.085901 2.76E-12 
YNR067C -11.8732 -0.79666 7.00E-05 
 
YGL060W -14.5099 0.753679 0.00302 
YNR068C -17.414 3.405587 5.07E-12 
 
YGL059W -14.6722 1.18336 1.38E-05 
YNR069C -16.5737 2.896817 1.33E-13 
 
YGL058W -12.9941 -0.11009 0.613251 
YNR070W -13.7111 3.609275 4.65E-46 
 
YGL057C -16.0855 1.791339 2.01E-07 
YNR071C -16.1656 7.530117 7.80E-79 
 
YGL056C -14.3399 2.348809 8.19E-21 
YNR072W -33.597 32.83815 1.96E-08 
 
YGL055W -9.20757 -1.72519 1.26E-18 
YNR073C -36.033 27.96603 1 
 
YGL054C -13.7413 -2.08659 1.67E-17 
YNR074C -14.5041 1.221047 5.16E-06 
 
YGL053W -14.632 1.812358 1.07E-11 
YNR075W -16.4942 1.357627 0.00022 
 
YGL052W -17.5231 1.887299 0.000303 
YNR075C-A -36.03 27.97206 1 
 
YGL051W -18.5903 2.030677 0.002806 
YOL165C -35.2409 29.55025 0.253715 
 
YGL050W -15.5939 -0.01806 1 
YOL164W-A -16.6092 2.628423 1.61E-11 
 
YGL049C -12.8194 0.632079 0.004598 
YOL164W -13.1952 2.798214 7.44E-31 
 
YGL048C -11.9783 0.111987 0.570012 
YOL163W -15.7648 5.698907 2.93E-57 
 
YGL047W -13.7343 1.147284 1.57E-06 
YOL162W -16.4507 5.341689 7.65E-40 
 
YGL045W -14.9646 3.16784 2.33E-28 
YOL160W -19.4601 4.935736 3.42E-08 
 
YGL044C -13.2393 0.478112 0.032181 
YOL159C-A -14.3279 1.458565 2.64E-08 
 
YGL043W -13.42 -0.30686 0.168061 
YOL159C -15.4436 0.91427 0.002723 
 
YGL042C -15.0011 -0.06692 0.796933 
YOL158C -12.1413 -1.34042 8.61E-09 
 
YGL041C-B -17.7085 -0.05536 0.881434 
YOL156W -18.5346 2.148556 0.001119 
 
YGL041C -15.8336 -0.38699 0.249706 
YOL155C -12.3967 -1.46121 9.94E-12 
 
YGL041W-A -15.0448 0.040277 0.930376 
YOL154W -13.9115 4.984832 2.30E-72 
 
YGL040C -12.174 0.101044 0.611043 
YOL152W -13.7593 -0.14457 0.522852 
 
YGL039W -13.8188 1.609893 3.60E-12 
YOL151W -11.102 2.957205 1.04E-34 
 
YGL038C -14.5951 0.70457 0.007927 
YOL150C -13.6511 2.836785 3.80E-31 
 
YGL037C -11.3474 1.461596 2.02E-08 
YOL149W -14.7026 -0.06026 0.858118 
 
YGL036W -14.017 1.11879 4.82E-06 
YOL148C -15.0096 0.397174 0.133423 
 
YGL035C -16.0579 1.596985 3.15E-06 
YOL147C -15.1768 1.844569 1.05E-10 
 
YGL034C -19.3772 5.105367 6.87E-09 
YOL146W -14.4943 -0.47071 0.055987 
 
YGL033W -17.8195 0.821878 0.12718 
YOL145C -12.5903 -0.37987 0.065335 
 
YGL032C -17.1661 1.718729 0.000115 
YOL144W -14.3482 -0.35401 0.163958 
 
YGL031C -13.9742 -1.93905 2.29E-14 
YOL143C -15.0208 -0.29026 0.281481 
 
YGL030W -12.2113 -3.07746 5.39E-32 
YOL142W -16.1645 1.53582 1.13E-05 
 
YGL029W -16.3002 1.668752 3.05E-06 
YOL141W -13.3305 1.844395 9.86E-16 
 
YGL028C -14.058 -0.78969 0.001052 
YOL140W -12.4066 0.910365 9.61E-06 
 
YGL027C -12.5784 -0.50223 0.011137 
YOL139C -11.6538 -2.52373 1.90E-31 
 
YGL026C -9.2734 0.258601 0.191435 
YOL138C -13.2496 1.240187 8.89E-08 
 
YGL025C -15.1054 1.830061 4.31E-10 
YOL137W -15.1821 0.488312 0.082339 
 
YGL024W -17.1574 2.626022 3.95E-09 
YOL136C -15.6173 -0.07391 0.953111 
 
YGL023C -12.9942 0.37183 0.115029 
YOL135C -16.9686 2.122426 3.50E-07 
 
YGL022W -10.9668 -0.28806 0.138618 
YOL134C -15.0399 0.801681 0.003647 
 
YGL021W -13.1628 1.546414 1.46E-12 
YOL133W -13.8428 1.027854 1.16E-05 
 
YGL020C -13.8132 -0.88203 0.000151 
YOL132W -16.098 5.655241 4.84E-48 
 
YGL019W -13.2256 -1.14226 2.46E-07 
YOL131W -34.0794 31.87328 9.94E-05 
 
YGL018C -16.9946 0.13681 0.744493 
YOL130W -12.4962 0.349681 0.090121 
 
YGL017W -13.6322 -0.29695 0.220887 
YOL129W -12.8879 -1.02457 9.57E-06 
 
YGL016W -11.016 0.090402 0.655061 
YOL128C -13.955 1.234801 1.76E-06 
 
YGL015C -18.2847 2.638732 1.93E-05 
YOL127W -12.7388 -1.94722 9.20E-17 
 
YGL014W -14.4223 0.91278 0.000158 
YOL126C -14.9153 1.270757 1.40E-06 
 
YGL014C-A -17.8572 2.518973 1.14E-05 
YOL125W -12.5866 0.408724 0.055209 
 
YGL013C -13.4259 0.199368 0.372835 
YOL124C -13.7423 -0.2228 0.313865 
 
YGL012W -11.1878 -1.77306 1.08E-18 
YOL123W -12.5895 -0.21077 0.312054 
 
YGL011C -14.6292 0.934969 0.000335 
YOL122C -12.7075 0.984671 4.55E-06 
 
YGL010W -14.2124 2.241896 2.60E-18 
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YOL121C -14.2349 -1.86197 1.04E-12 
 
YGL009C -9.1169 1.174293 1.15E-09 
YOL120C -13.8229 -2.71774 1.75E-28 
 
YGL008C -7.65765 -2.07874 3.53E-24 
YOL119C -12.1433 1.440991 2.11E-12 
 
YGL007C-A -19.8329 2.186533 0.04428 
YOL118C -14.9863 2.634169 3.12E-20 
 
YGL007W -17.6504 2.566082 3.81E-07 
YOL117W -15.1174 2.510608 2.06E-16 
 
YGL006W-A -18.6639 1.883701 0.006415 
YOL116W -13.9897 1.243323 9.39E-08 
 
YGL006W -11.3583 0.673138 0.000969 
YOL115W -13.7129 -0.68314 0.003115 
 
YGL005C -14.911 0.56547 0.035593 
YOL114C -17.555 1.342898 0.012459 
 
YGL004C -13.9915 0.283186 0.23464 
YOL113W -12.9002 1.050374 1.39E-06 
 
YGL003C -14.0483 1.681183 4.47E-12 
YOL112W -13.1183 1.500421 1.83E-11 
 
YGL002W -14.1334 -0.1947 0.416003 
YOL111C -16.6849 1.473776 0.000167 
 
YGL001C -11.2835 0.247242 0.207431 
YOL110W -13.1522 1.000253 3.31E-06 
 
YGR001C -14.8749 0.520447 0.056084 
YOL109W -9.77079 -1.08838 4.31E-07 
 
YGR002C -14.9803 1.680038 1.15E-08 
YOL108C -15.1973 -0.22684 0.437352 
 
YGR003W -13.7405 0.295778 0.19551 
YOL107W -17.027 2.18929 8.74E-07 
 
YGR004W -14.4156 -0.45596 0.063572 
YOL106W -21.4869 0.878974 1 
 
YGR005C -14.6289 0.613047 0.0187 
YOL105C -15.8336 1.482846 3.62E-06 
 
YGR006W -16.1595 1.041168 0.001935 
YOL104C -13.8809 1.183615 1.86E-06 
 
YGR007W -13.0298 -0.19402 0.364724 
YOL103W -12.3745 -0.43321 0.03223 
 
YGR008C -12.4231 1.393441 1.52E-07 
YOL102C -14.7875 -0.50942 0.048095 
 
YGR009C -14.5208 0.253027 0.334033 
YOL101C -14.7885 0.606177 0.024144 
 
YGR010W -13.6874 0.642936 0.004161 
YOL100W -15.0835 2.024881 1.82E-12 
 
YGR011W -15.2211 0.923428 0.001739 
YOL099C -17.3728 1.712913 0.000194 
 
YGR012W -14.4252 0.962986 0.000148 
YOL098C -10.5683 -0.29569 0.110869 
 
YGR013W -13.3831 0.660138 0.003222 
YOL097W-A -14.0327 -0.84689 0.001196 
 
YGR014W -13.6698 -0.02956 0.917746 
YOL097C -12.0342 -1.07663 7.41E-07 
 
YGR015C -16.1039 1.951773 1.89E-08 
YOL096C -17.0292 1.002627 0.022424 
 
YGR016W -16.4396 0.332475 0.391503 
YOL095C -15.8235 2.593796 1.66E-15 
 
YGR017W -12.9922 -0.75791 0.000495 
YOL094C -15.9235 1.616724 5.34E-07 
 
YGR018C -13.9733 -0.5029 0.033076 
YOL093W -14.4652 0.002812 1 
 
YGR019W -12.7924 2.843707 1.34E-37 
YOL092W -14.8209 -1.04988 8.07E-05 
 
YGR020C -11.5186 -0.40854 0.061766 
YOL091W -15.9028 4.432104 6.70E-34 
 
YGR021W -14.6701 -0.63055 0.016453 
YOL090W -12.2284 0.673665 0.001364 
 
YGR022C -18.3224 4.051479 1.61E-10 
YOL089C -14.6042 1.510449 5.58E-09 
 
YGR023W -16.5581 4.421562 8.20E-28 
YOL088C -14.3775 -0.80825 0.001494 
 
YGR024C -13.8502 -0.97027 3.35E-05 
YOL087C -12.3592 0.800792 0.000145 
 
YGR025W -16.2381 0.428225 0.169658 
YOL086W-A -14.866 0.002536 1 
 
YGR026W -15.8236 0.688085 0.027381 
YOL086C -7.37107 -0.39862 0.059824 
 
YGR027C -11.1304 -1.80123 2.98E-19 
YOL085W-A -17.2087 2.05362 5.15E-06 
 
YGR028W -13.3589 0.242343 0.348446 
YOL085C -19.3599 5.133107 2.01E-09 
 
YGR029W -13.5763 -0.54689 0.015038 
YOL084W -14.2674 4.193075 3.98E-48 
 
YGR030C -9.06458 -0.07271 0.702909 
YOL083W -15.839 1.52427 2.37E-06 
 
YGR031W -13.0659 -0.27812 0.225553 
YOL083C-A -18.8723 1.469548 0.051565 
 
YGR031C-A -14.5719 -0.12106 0.618726 
YOL082W -15.2439 1.567741 4.98E-08 
 
YGR032W -10.3976 2.513167 1.36E-32 
YOL081W -11.217 1.816514 1.86E-19 
 
YGR033C -14.2961 -1.44671 9.26E-09 
YOL080C -14.5481 0.687741 0.007554 
 
YGR034W -12.652 -1.95539 5.21E-20 
YOL079W -16.4231 0.294055 0.398151 
 
YGR035C -17.8021 2.629211 2.29E-06 
YOL078W -12.8171 0.794423 0.000263 
 
YGR035W-A -16.2557 0.434442 0.297056 
YOL077W-A -15.4287 -2.08458 1.65E-12 
 
YGR036C -15.2234 -0.15058 0.601186 
YOL077C -14.3961 -1.41197 1.23E-08 
 
YGR037C -13.1318 0.841649 8.24E-05 
YOL076W -12.3479 -0.34897 0.11858 
 
YGR038W -14.6597 0.995576 0.000125 
YOL075C -12.3165 1.661243 1.07E-16 
 
YGR039W -17.1318 1.603172 0.00019 
YOL073C -13.2076 0.513545 0.020873 
 
YGR040W -13.5555 0.773937 0.000697 
YOL072W -14.9902 0.682726 0.011242 
 
YGR041W -14.078 0.896617 0.000117 
YOL071W -15.8579 0.595544 0.061457 
 
YGR042W -15.1146 0.741144 0.007001 
YOL070C -13.1627 -0.04642 0.830392 
 
YGR043C -14.3212 5.933233 1.35E-74 
YOL069W -14.4397 0.37294 0.140721 
 
YGR044C -13.7411 -0.97765 2.34E-05 
YOL068C -13.2979 -0.12928 0.564812 
 
YGR045C -15.5316 -0.96538 0.001195 
YOL067C -13.1968 -0.26885 0.212771 
 
YGR046W -13.7522 -0.00035 1 
YOL066C -13.7531 -0.1528 0.497627 
 
YGR047C -12.7021 1.202131 3.06E-08 
YOL065C -15.0044 -0.13956 0.636001 
 
YGR048W -13.9574 -0.15366 0.534931 
YOL064C -12.1092 0.28972 0.160946 
 
YGR049W -15.2164 1.233153 1.58E-05 
YOL063C -12.7818 0.810396 0.000112 
 
YGR050C -14.5144 1.21127 4.77E-06 
YOL062C -12.2246 0.002774 1 
 
YGR051C -17.8414 2.559987 2.33E-06 
YOL061W -10.4713 -1.52656 8.54E-14 
 
YGR052W -17.9999 1.867814 0.001284 
YOL060C -13.8111 0.509797 0.029991 
 
YGR053C -16.064 1.656172 1.46E-06 
YOL059W -13.6971 -0.63476 0.005979 
 
YGR054W -13.4538 0.014262 0.945437 
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YOL058W -11.2497 0.249835 0.21732 
 
YGR055W -11.6352 0.108947 0.582967 
YOL057W -11.6925 0.559699 0.004881 
 
YGR056W -15.5517 2.115475 3.39E-12 
YOL056W -14.2629 -0.40616 0.091691 
 
YGR057C -15.2774 0.093498 0.770071 
YOL055C -13.2226 4.282061 1.52E-64 
 
YGR058W -16.3584 2.958528 1.42E-15 
YOL054W -14.0362 0.577299 0.012656 
 
YGR059W -17.32 6.045825 4.83E-34 
YOL053W -13.0961 2.509652 3.76E-29 
 
YGR060W -12.5134 -0.04351 0.853397 
YOL052C-A -18.7814 6.296828 1.03E-18 
 
YGR061C -9.40878 -0.76207 7.16E-05 
YOL052C -14.7162 0.186389 0.463343 
 
YGR062C -14.7883 -0.41608 0.109139 
YOL051W -14.9183 2.516362 1.16E-18 
 
YGR063C -16.4964 0.607523 0.112439 
YOL050C -17.9868 1.877994 0.002509 
 
YGR064W -15.5457 1.360995 6.32E-06 
YOL049W -11.7126 -0.57537 0.005159 
 
YGR065C -13.0437 2.54842 3.00E-30 
YOL048C -14.9868 1.115033 4.01E-05 
 
YGR066C -16.5301 6.80195 3.48E-57 
YOL047C -16.5014 2.518281 4.06E-11 
 
YGR067C -16.7535 4.350342 6.38E-25 
YOL046C -15.6351 2.001635 5.25E-10 
 
YGR068C -16.6176 1.313865 0.001444 
YOL045W -12.9501 1.850276 1.12E-17 
 
YGR068W-A -20.1977 0.287161 1 
YOL044W -14.3493 0.676235 0.006094 
 
YGR069W -19.6347 2.582883 0.009601 
YOL043C -15.5803 1.639859 8.53E-08 
 
YGR070W -13.843 3.161312 2.60E-36 
YOL042W -13.78 -0.25464 0.309842 
 
YGR071C -14.5841 -0.11922 0.681662 
YOL041C -15.3798 0.615675 0.037108 
 
YGR072W -16.6876 1.69179 3.41E-05 
YOL040C -12.54 -1.51562 1.97E-12 
 
YGR073C -15.3045 -0.12844 0.657521 
YOL039W -13.4087 -2.1615 1.33E-17 
 
YGR074W -14.3534 -0.02738 1 
YOL038C-A -16.8424 1.682354 2.66E-05 
 
YGR075C -14.094 -0.0451 0.882865 
YOL038W -12.4594 0.681852 0.003465 
 
YGR076C -17.4522 2.321721 1.61E-06 
YOL036W -14.0438 3.038194 7.10E-33 
 
YGR077C -14.2853 1.022642 3.20E-05 
YOL037C -16.6726 3.604584 1.71E-19 
 
YGR078C -14.4001 -0.4719 0.070634 
YOL035C -16.4909 1.444051 0.000413 
 
YGR079W -15.1466 1.41324 4.24E-06 
YOL034W -14.0614 1.565514 3.42E-11 
 
YGR080W -15.7029 2.073819 2.03E-10 
YOL033W -13.2758 1.086414 2.58E-06 
 
YGR081C -13.9947 -0.89996 0.000197 
YOL032W -15.1243 1.016753 0.000234 
 
YGR082W -14.8699 0.733111 0.005534 
YOL031C -13.2935 2.475811 7.61E-25 
 
YGR083C -13.7109 0.273571 0.254561 
YOL030W -13.4708 1.770112 4.05E-13 
 
YGR084C -14.9882 1.147465 2.41E-05 
YOL029C -15.9818 0.309361 0.44125 
 
YGR085C -15.2527 -2.20176 1.64E-12 
YOL028C -14.9725 -0.16494 0.517174 
 
YGR086C -12.432 -0.77392 0.000155 
YOL027C -14.7176 -0.66946 0.01472 
 
YGR087C -14.0683 8.300546 5.06E-138 
YOL026C -15.46 -0.38218 0.212302 
 
YGR088W -13.9132 3.950477 1.28E-46 
YOL025W -15.8943 2.460397 2.06E-13 
 
YGR089W -15.2986 2.409856 4.47E-16 
YOL024W -18.9311 5.99387 1.51E-15 
 
YGR090W -11.3568 0.51227 0.009464 
YOL023W -14.8977 -0.02172 1 
 
YGR091W -15.2738 1.163513 4.68E-05 
YOL022C -12.3022 -0.62796 0.003664 
 
YGR092W -13.0339 0.869175 8.34E-05 
YOL021C -11.8541 -0.23311 0.239338 
 
YGR093W -14.3665 1.228149 3.90E-07 
YOL020W -11.3954 -1.40127 2.43E-12 
 
YGR094W -9.9358 -1.52695 6.14E-15 
YOL019W-A -34.74 30.55201 0.033606 
 
YGR095C -16.2679 1.420274 8.78E-05 
YOL019W -14.8472 0.254776 0.353791 
 
YGR096W -15.5863 0.482213 0.114729 
YOL018C -14.742 0.674106 0.010072 
 
YGR097W -14.7044 1.936909 2.96E-13 
YOL017W -14.405 0.997963 6.45E-05 
 
YGR098C -12.9331 1.530091 5.22E-12 
YOL016C -11.8551 -1.14465 1.29E-06 
 
YGR099W -13.3488 0.612144 0.004934 
YOL015W -16.4863 3.703982 6.88E-21 
 
YGR100W -12.2422 0.773866 0.000141 
YOL014W -14.5311 -1.00695 8.49E-05 
 
YGR101W -12.7461 -0.02144 0.925583 
YOL013W-B -35.0321 29.96787 0.128724 
 
YGR102C -15.8959 0.610197 0.062905 
YOL013W-A -14.5684 -0.05884 0.88368 
 
YGR103W -12.5256 -1.41975 4.79E-10 
YOL013C -14.1167 0.734836 0.002597 
 
YGR104C -15.2113 0.408093 0.16027 
YOL012C -15.3486 -0.18543 0.563965 
 
YGR105W -14.1488 -0.65094 0.009717 
YOL011W -12.7194 -1.14876 1.05E-07 
 
YGR106C -11.7299 -1.3762 8.93E-12 
YOL010W -13.183 0.447941 0.042829 
 
YGR107W -18.487 2.878351 1.43E-05 
YOL009C -15.9132 1.380653 2.92E-05 
 
YGR108W -13.049 -0.71377 0.001531 
YOL008W -15.6779 0.600358 0.055261 
 
YGR109C -17.0379 3.134192 1.35E-12 
YOL007C -15.458 1.861176 7.71E-10 
 
YGR110W -14.8483 1.242468 3.42E-06 
YOL006C -13.3873 0.192998 0.49663 
 
YGR111W -13.8708 0.677617 0.002827 
YOL005C -15.7147 -0.57387 0.064956 
 
YGR112W -16.0074 1.673478 7.64E-07 
YOL004W -11.6508 -0.08408 0.681284 
 
YGR113W -13.8841 0.81201 0.000428 
YOL003C -14.1066 0.046368 0.839308 
 
YGR114C -15.1912 -1.02154 0.000286 
YOL002C -13.2929 -0.45635 0.048765 
 
YGR116W -11.176 -0.63697 0.000698 
YOL001W -14.8004 1.830403 2.62E-11 
 
YGR115C -13.7029 -1.31935 1.20E-08 
YOR001W -13.4963 -1.19549 1.62E-07 
 
YGR117C -13.3645 1.176958 7.83E-08 
YOR002W -12.5144 -0.40019 0.050597 
 
YGR118W -12.4928 -3.25373 3.69E-36 
YOR003W -14.907 2.336526 1.39E-16 
 
YGR119C -12.0398 -0.92622 1.67E-05 
YOR004W -13.5038 -0.85535 0.000241 
 
YGR120C -15.7678 1.688553 7.38E-08 
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YOR005C -13.5465 2.17419 2.45E-21 
 
YGR121C -12.9858 -0.1784 0.399748 
YOR006C -14.3408 -0.62331 0.011485 
 
YGR121W-A -33.8375 32.35706 2.32E-06 
YOR007C -9.42673 0.708817 0.000116 
 
YGR122W -15.7655 0.044402 0.849523 
YOR008C -12.4597 -0.26541 0.189922 
 
YGR122C-A -18.8247 1.554728 0.093812 
YOR008C-A -18.8991 -1.11821 0.186661 
 
YGR123C -12.3797 -1.5321 1.08E-12 
YOR008W-B -35.5317 28.96866 0.502477 
 
YGR124W -9.62648 -1.25241 1.61E-11 
YOR009W -17.4978 3.69247 1.40E-13 
 
YGR125W -12.2923 0.873165 1.88E-05 
YOR010C -16.9249 2.214134 1.22E-07 
 
YGR126W -16.4468 0.767403 0.052279 
YOR011W -12.796 2.296722 4.13E-26 
 
YGR127W -15.6687 1.43031 5.27E-06 
YOR011W-A -20.0729 3.710195 0.000793 
 
YGR128C -14.3045 0.029689 0.90937 
YOR012W -16.7144 0.337277 0.382571 
 
YGR129W -15.2971 1.441663 6.08E-06 
YOR013W -16.4407 0.900824 0.018561 
 
YGR130C -14.1102 1.300361 7.92E-08 
YOR014W -13.9485 0.898768 0.000149 
 
YGR131W -15.4623 3.15221 1.28E-23 
YOR015W -16.9958 -0.14455 0.913509 
 
YGR132C -11.2124 0.152192 0.451787 
YOR016C -14.1611 0.269397 0.270839 
 
YGR133W -15.6679 1.814867 4.76E-09 
YOR017W -14.138 -0.54746 0.020352 
 
YGR134W -12.4049 1.201129 1.62E-09 
YOR018W -13.9755 1.190033 6.95E-07 
 
YGR135W -12.2617 -0.75734 0.000332 
YOR019W -14.3952 1.883681 9.51E-14 
 
YGR136W -13.2801 0.952991 6.39E-05 
YOR020C -12.6709 -0.99002 2.75E-05 
 
YGR137W -14.1942 0.865967 0.000819 
YOR020W-A -16.3108 1.239172 0.000514 
 
YGR138C -13.6116 0.552554 0.07081 
YOR021C -13.5549 -0.3119 0.179639 
 
YGR139W -19.2312 2.21953 0.006383 
YOR022C -14.0998 1.882284 2.44E-14 
 
YGR140W -14.0753 2.019421 2.11E-15 
YOR023C -16.2259 2.346241 1.81E-10 
 
YGR141W -13.5957 -0.74593 0.001165 
YOR024W -18.4379 4.976755 2.98E-13 
 
YGR142W -14.2116 2.413474 4.79E-19 
YOR025W -13.3535 1.509353 1.76E-08 
 
YGR143W -12.3722 -0.30165 0.139993 
YOR026W -13.5477 0.789086 0.000582 
 
YGR144W -15.0899 5.008989 1.33E-47 
YOR027W -12.2962 1.781891 1.00E-14 
 
YGR145W -15.4539 -0.12701 0.663765 
YOR028C -17.4091 0.555115 0.196347 
 
YGR146C -17.2305 -0.11764 0.903346 
YOR029W -19.9376 3.980769 0.000252 
 
YGR146C-A -18.4843 4.890715 1.95E-13 
YOR030W -14.9697 1.270521 4.99E-06 
 
YGR147C -12.9036 -0.37421 0.083885 
YOR031W -17.5524 3.155356 3.25E-10 
 
YGR148C -13.0849 -1.31995 8.36E-10 
YOR032C -16.1224 2.471091 1.21E-12 
 
YGR149W -15.8208 1.988771 2.07E-09 
YOR032W-A -18.2906 3.280479 1.23E-07 
 
YGR150C -14.5275 0.234672 0.349308 
YOR033C -13.2932 1.512714 2.67E-11 
 
YGR151C -15.8935 -0.26271 0.460201 
YOR034C -12.1065 0.837415 6.51E-05 
 
YGR152C -14.251 -0.14495 0.572008 
YOR034C-A -17.9088 1.699626 0.001274 
 
YGR153W -15.5956 2.231336 4.43E-12 
YOR035C -13.1619 0.846434 7.32E-05 
 
YGR154C -15.0281 1.7827 1.58E-10 
YOR036W -14.9582 -0.14806 0.615338 
 
YGR155W -11.5191 -0.61656 0.004957 
YOR037W -14.766 0.843502 0.001274 
 
YGR156W -14.9947 0.979074 0.000903 
YOR038C -13.8301 0.766819 0.00075 
 
YGR157W -10.9936 -1.05613 2.31E-07 
YOR039W -13.7974 -0.84355 0.000196 
 
YGR158C -15.2713 0.880434 0.001786 
YOR040W -10.2537 -0.27799 0.370275 
 
YGR159C -11.4511 -1.16814 1.50E-08 
YOR041C -15.699 0.198184 0.502413 
 
YGR160W -13.2979 -1.38133 8.32E-10 
YOR042W -13.785 0.086457 0.706177 
 
YGR161C -15.7081 3.294291 1.44E-23 
YOR043W -14.3823 -0.84293 0.001279 
 
YGR161W-C -15.4333 1.14212 0.000145 
YOR044W -15.3573 0.45881 0.107057 
 
YGR162W -11.1942 -1.4267 7.14E-13 
YOR045W -15.8797 -0.57414 0.084393 
 
YGR163W -13.5917 -0.39995 0.082538 
YOR046C -12.0038 -0.03313 0.873693 
 
YGR164W -17.7806 0.689491 0.141431 
YOR047C -15.1458 -0.15856 0.58562 
 
YGR165W -13.4843 -0.46935 0.040626 
YOR048C -11.2879 1.224733 2.80E-09 
 
YGR166W -13.8807 0.247344 0.281581 
YOR049C -14.0016 0.99618 2.57E-05 
 
YGR167W -14.7257 -0.80748 0.003646 
YOR050C -17.0377 2.163018 9.61E-07 
 
YGR168C -13.5094 1.193304 4.02E-07 
YOR051C -12.8641 -0.20261 0.326654 
 
YGR169C -14.3653 0.791087 0.00294 
YOR052C -11.6977 1.550864 8.42E-13 
 
YGR169C-A -15.6878 1.440286 1.81E-05 
YOR053W -14.683 0.49685 0.058012 
 
YGR170W -13.4341 1.073143 2.36E-06 
YOR054C -13.4695 0.366329 0.106725 
 
YGR171C -14.022 0.891606 0.000174 
YOR055W -15.3976 0.231664 0.42259 
 
YGR172C -13.4117 0.550901 0.010513 
YOR056C -12.8142 -0.52094 0.011782 
 
YGR173W -13.2865 0.87665 5.15E-05 
YOR057W -13.9478 1.075891 5.99E-06 
 
YGR174C -15.0392 -0.83837 0.002258 
YOR058C -15.3123 1.59197 4.43E-08 
 
YGR174W-A -14.7017 -0.24472 0.431674 
YOR059C -12.7824 1.379731 6.21E-11 
 
YGR175C -8.85147 0.153823 0.418332 
YOR060C -12.3568 0.801681 4.66E-05 
 
YGR176W -14.5163 -0.35463 0.176366 
YOR061W -13.6896 0.027371 0.935245 
 
YGR177C -12.8848 -0.68114 0.001598 
YOR062C -14.8705 1.168822 1.69E-05 
 
YGR178C -11.138 -0.53453 0.006226 
YOR063W -7.5482 -2.29621 6.07E-31 
 
YGR179C -15.6681 0.515505 0.093916 
YOR064C -14.082 -0.25521 0.360408 
 
YGR180C -10.4251 2.494655 1.58E-34 
YOR065W -14.4083 0.781913 0.001195 
 
YGR181W -15.8817 0.940338 0.003677 
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YOR066W -15.9854 3.559839 1.30E-23 
 
YGR182C -14.581 0.47063 0.078982 
YOR067C -13.2753 -0.96252 7.82E-06 
 
YGR183C -12.1026 0.03699 0.858281 
YOR069W -12.7755 0.035118 0.890013 
 
YGR184C -10.9922 1.247165 4.68E-11 
YOR068C -15.1865 -0.17829 0.545196 
 
YGR185C -13.959 -0.01125 0.981432 
YOR070C -15.1489 1.319983 4.49E-06 
 
YGR186W -12.0372 0.616241 0.003238 
YOR071C -13.6482 1.813903 1.25E-14 
 
YGR187C -13.7435 -0.64412 0.003601 
YOR072W -17.8393 1.268574 0.01738 
 
YGR188C -15.0613 1.638928 5.46E-08 
YOR072W-A -17.3889 1.899163 0.000111 
 
YGR189C -13.08 0.351204 0.11414 
YOR072W-B -20.1903 -1.70242 0.189366 
 
YGR190C -16.0218 -0.46506 0.159493 
YOR073W -15.8863 0.463652 0.161902 
 
YGR191W -13.1413 -1.00358 5.70E-06 
YOR074C -17.0228 1.463356 0.000761 
 
YGR192C -9.59162 0.056723 0.775395 
YOR073W-A -34.6247 30.78263 0.01729 
 
YGR193C -14.7828 0.142923 0.620076 
YOR075W -15.2381 0.10411 0.697568 
 
YGR194C -13.9934 0.568907 0.018476 
YOR076C -14.9719 1.539599 2.74E-08 
 
YGR195W -16.5753 1.005995 0.010244 
YOR077W -16.1101 -0.81362 0.020766 
 
YGR196C -14.7638 0.959245 0.000291 
YOR078W -16.0496 -0.85192 0.009079 
 
YGR197C -12.5901 -0.63872 0.034868 
YOR079C -14.331 -0.87581 0.000836 
 
YGR198W -12.5926 0.048533 0.85166 
YOR080W -14.4468 1.248671 7.50E-07 
 
YGR199W -13.0346 -1.09232 7.43E-07 
YOR081C -14.9253 2.894451 1.27E-23 
 
YGR200C -11.3135 -1.47103 1.27E-12 
YOR082C -17.3433 2.839478 6.62E-09 
 
YGR201C -13.9653 3.49903 2.33E-36 
YOR083W -14.5962 1.082471 0.000138 
 
YGR202C -13.7127 0.372268 0.128805 
YOR084W -12.6925 2.159837 9.28E-20 
 
YGR203W -14.1879 0.642339 0.007846 
YOR085W -14.0201 0.445895 0.061491 
 
YGR204W -11.3702 -0.43856 0.05043 
YOR086C -10.9256 -0.64333 0.000951 
 
YGR204C-A -18.1834 1.15706 0.058594 
YOR087W -13.3082 -0.64429 0.004218 
 
YGR205W -15.0992 0.12331 0.645286 
YOR089C -12.6663 0.254397 0.239193 
 
YGR206W -14.8096 0.606033 0.02164 
YOR090C -13.1711 1.102816 7.26E-07 
 
YGR207C -14.8266 -0.11352 0.695957 
YOR091W -14.0671 -0.6339 0.009547 
 
YGR208W -13.733 -0.79123 0.000497 
YOR092W -14.5574 0.600225 0.017801 
 
YGR209C -10.6763 1.509301 1.21E-12 
YOR093C -12.3004 1.187363 6.53E-08 
 
YGR210C -11.4166 -0.58632 0.004067 
YOR094W -14.9983 0.042486 0.863801 
 
YGR211W -12.2355 0.401871 0.054519 
YOR095C -13.0049 -1.45584 1.05E-11 
 
YGR212W -15.29 2.158893 4.40E-12 
YOR096W -10.5543 -2.2101 1.98E-20 
 
YGR213C -14.9562 2.510266 1.23E-18 
YOR097C -11.5944 -1.90415 3.05E-16 
 
YGR214W -13.162 -2.29375 2.05E-21 
YOR098C -12.4369 0.533059 0.021879 
 
YGR215W -15.8723 -0.53673 0.098849 
YOR099W -11.3261 -0.7244 0.000396 
 
YGR216C -13.6724 1.065049 2.09E-06 
YOR100C -15.4579 4.593987 5.67E-44 
 
YGR217W -11.6914 1.152809 3.06E-08 
YOR101W -14.315 -1.03686 2.32E-05 
 
YGR218W -11.4876 0.656902 0.000875 
YOR103C -13.5539 -0.88491 0.000637 
 
YGR220C -16.0427 0.795446 0.015825 
YOR102W -13.9286 -0.95748 0.000339 
 
YGR219W -17.1578 0.622953 0.202599 
YOR104W -15.2028 0.02153 1 
 
YGR221C -13.9104 1.687171 1.83E-12 
YOR105W -16.7476 0.278242 0.554927 
 
YGR222W -14.3386 1.647806 5.54E-11 
YOR106W -15.4705 1.3516 6.16E-06 
 
YGR223C -13.3899 1.108543 4.92E-07 
YOR107W -15.0755 -0.48961 0.063811 
 
YGR224W -13.4519 3.094523 4.00E-37 
YOR108W -12.657 -1.54802 1.73E-13 
 
YGR225W -17.3683 5.942661 2.16E-32 
YOR108C-A -15.0612 -1.30639 2.17E-06 
 
YGR226C -33.6808 32.6705 1.15E-07 
YOR109W -11.6721 -0.07057 0.723433 
 
YGR227W -15.5464 1.420346 2.02E-06 
YOR110W -14.0442 1.644764 2.92E-11 
 
YGR229C -13.2267 -0.5336 0.020767 
YOR111W -13.8915 1.420315 8.56E-10 
 
YGR228W -15.5357 -0.17652 0.488045 
YOR112W -13.5804 0.262097 0.281431 
 
YGR230W -15.0349 0.660786 0.012149 
YOR113W -14.7627 1.447152 9.06E-08 
 
YGR231C -13.0283 -0.20239 0.358056 
YOR114W -15.7793 2.133397 2.65E-11 
 
YGR232W -13.8108 0.123268 0.569994 
YOR115C -12.9722 0.233788 0.288964 
 
YGR233C -12.4796 0.719192 0.000418 
YOR116C -11.5945 -0.49004 0.009928 
 
YGR234W -8.77701 -1.1797 1.65E-10 
YOR117W -11.4327 -0.64596 0.001055 
 
YGR235C -12.5102 -0.56597 0.005856 
YOR118W -12.4439 0.394125 0.054354 
 
YGR236C -34.2248 31.58256 0.000352 
YOR119C -14.1617 0.298004 0.237994 
 
YGR237C -14.3412 1.340167 5.03E-07 
YOR120W -13.7318 -0.40185 0.093624 
 
YGR238C -15.2922 1.694273 2.86E-08 
YOR121C -16.087 -0.27915 0.377155 
 
YGR239C -14.8989 1.888757 2.81E-11 
YOR122C -11.0087 -1.28769 7.11E-11 
 
YGR240C -9.59942 -1.35644 1.91E-11 
YOR123C -15.8513 -0.2566 0.434207 
 
YGR240C-A -15.0924 1.809523 1.15E-09 
YOR124C -11.9127 0.773819 5.96E-05 
 
YGR241C -15.8171 1.88717 3.65E-09 
YOR125C -14.0395 0.23568 0.329654 
 
YGR242W -18.3444 2.525244 5.23E-05 
YOR126C -14.7187 -0.11643 0.686068 
 
YGR243W -15.0581 3.078494 7.70E-26 
YOR127W -13.1381 -0.01991 0.940426 
 
YGR244C -11.8687 2.636685 2.62E-33 
YOR128C -11.9174 0.259028 0.289757 
 
YGR245C -11.8772 -0.54858 0.007733 
YOR129C -14.9402 1.909667 6.41E-12 
 
YGR246C -13.2988 0.410294 0.056928 
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YOR130C -14.1048 0.17236 0.48723 
 
YGR247W -13.6678 0.23067 0.320442 
YOR131C -13.5557 0.330429 0.150621 
 
YGR248W -15.5333 2.075941 1.76E-10 
YOR132W -14.3613 0.002583 1 
 
YGR249W -15.9364 2.401842 6.62E-13 
YOR133W -13.9942 -1.27325 9.09E-07 
 
YGR250C -11.4433 1.041106 2.22E-06 
YOR134W -16.0725 2.804222 6.13E-16 
 
YGR251W -16.0236 1.627135 1.38E-06 
YOR135C -13.9257 2.869565 1.29E-27 
 
YGR252W -14.0053 -0.40244 0.091449 
YOR136W -12.6388 2.559845 6.25E-30 
 
YGR253C -12.7182 -1.03596 6.06E-07 
YOR137C -13.8691 0.513367 0.036281 
 
YGR254W -10.9776 0.980745 0.000256 
YOR138C -11.7564 1.141393 1.34E-08 
 
YGR255C -12.7321 0.345526 0.106043 
YOR139C -17.428 0.977349 0.055961 
 
YGR256W -12.9215 7.316266 1.28E-124 
YOR140W -15.6149 1.083954 0.000677 
 
YGR257C -12.5316 -0.0423 0.838702 
YOR141C -12.6584 0.777152 0.000456 
 
YGR258C -13.4233 1.30838 2.81E-09 
YOR142W -12.636 1.958991 4.44E-16 
 
YGR259C -13.218 -0.64499 0.002468 
YOR143C -15.1312 -0.72539 0.007451 
 
YGR260W -11.2692 -0.38619 0.040356 
YOR144C -15.6653 1.171614 0.000137 
 
YGR261C -13.477 0.416713 0.072586 
YOR145C -13.7323 -1.90546 2.67E-14 
 
YGR262C -13.7403 -0.47487 0.0336 
YOR146W -14.8545 -2.03934 1.06E-12 
 
YGR263C -13.6931 1.394959 7.48E-10 
YOR147W -13.5551 -0.09958 0.657323 
 
YGR264C -11.8068 -2.50025 1.00E-30 
YOR148C -15.0827 0.50675 0.069376 
 
YGR265W -14.9913 -2.21942 1.77E-15 
YOR149C -14.3953 0.69033 0.004256 
 
YGR266W -12.7001 0.084796 0.683364 
YOR150W -17.3541 1.749775 0.000155 
 
YGR267C -12.617 0.013218 0.955522 
YOR151C -10.6799 0.194878 0.312796 
 
YGR268C -14.7994 1.035955 0.000197 
YOR152C -16.2953 1.658041 5.34E-06 
 
YGR269W -17.1488 1.230425 0.006723 
YOR153W -8.51388 0.056954 0.755182 
 
YGR270W -12.5639 -0.28702 0.161447 
YOR154W -13.363 0.100339 0.665161 
 
YGR270C-A -16.6214 -0.56581 0.168596 
YOR155C -12.7265 0.824303 0.000192 
 
YGR271W -12.6275 1.15897 2.02E-07 
YOR156C -15.011 2.277925 2.01E-15 
 
YGR271C-A -15.7844 -0.28663 0.352026 
YOR157C -12.9344 -0.78059 0.000328 
 
YGR273C -19.0674 3.724597 3.60E-06 
YOR158W -14.539 -0.07458 0.789447 
 
YGR274C -12.9148 -0.22113 0.296469 
YOR159C -15.1184 -1.73419 4.71E-10 
 
YGR275W -15.0442 0.370547 0.223617 
YOR160W -14.4804 -0.28398 0.245987 
 
YGR276C -12.5982 0.265763 0.23967 
YOR161C -13.6012 -0.26312 0.306485 
 
YGR277C -13.9651 -0.11392 0.63955 
YOR161W-A -17.8667 0.127867 0.754517 
 
YGR278W -15.2423 0.80082 0.006435 
YOR161W-B -15.9816 -0.48712 0.168069 
 
YGR279C -12.6503 -0.55532 0.007149 
YOR161C-C -17.605 3.469041 4.53E-11 
 
YGR280C -16.2563 0.696823 0.051226 
YOR162C -13.7783 1.333465 4.03E-08 
 
YGR281W -9.535 2.379894 4.19E-30 
YOR163W -15.7438 0.603621 0.055287 
 
YGR282C -13.2898 -1.82284 2.91E-13 
YOR164C -13.3938 -0.66543 0.005931 
 
YGR283C -14.4302 -0.11423 0.645473 
YOR165W -13.3211 -0.8724 6.05E-05 
 
YGR284C -12.6705 0.880001 6.54E-05 
YOR166C -14.0548 1.533307 7.04E-11 
 
YGR285C -13.5877 -1.36371 1.19E-07 
YOR167C -10.9244 -2.08813 1.58E-19 
 
YGR286C -11.4401 3.340638 2.40E-54 
YOR168W -10.7211 -1.34086 5.51E-11 
 
YGR287C -14.2477 4.958211 1.07E-64 
YOR169C -11.9798 -1.23015 4.87E-09 
 
YGR288W -14.1909 0.523242 0.038781 
YOR171C -13.125 -0.00604 0.988168 
 
YGR289C -12.4462 4.190647 3.62E-54 
YOR170W -16.8323 0.208067 0.537218 
 
YGR290W -14.3256 4.217698 3.47E-46 
YOR172W -12.9742 0.027118 0.924783 
 
YGR293C -36.03 27.97212 1 
YOR173W -14.2339 3.361213 3.30E-39 
 
YGR295C -15.1746 -0.0914 0.773979 
YOR174W -13.5155 0.261642 0.228644 
 
YHL050C -35.4729 -29.0864 0.502477 
YOR175C -11.9915 -0.73084 0.000278 
 
YHL048W -17.1583 0.747623 0.107743 
YOR176W -13.4012 1.546941 3.92E-11 
 
YHL047C -12.6974 3.57399 1.21E-51 
YOR177C -18.1267 2.944342 2.03E-06 
 
YHL046W-A -15.4608 3.324296 1.69E-26 
YOR178C -15.489 1.496907 4.72E-07 
 
YHL045W -20.484 0.895052 1 
YOR179C -15.9996 -0.86497 0.008179 
 
YHL044W -15.4723 2.653584 7.82E-18 
YOR180C -15.3654 1.403549 1.27E-06 
 
YHL043W -16.4328 2.501467 2.19E-11 
YOR181W -15.1939 2.462053 4.73E-17 
 
YHL042W -15.7867 2.779961 1.87E-17 
YOR182C -16.3951 -1.21283 0.001442 
 
YHL041W -20.0756 3.704862 0.000793 
YOR183W -11.0733 0.74315 0.000146 
 
YHL040C -13.2278 1.58813 3.35E-13 
YOR184W -10.5726 0.690455 0.00037 
 
YHL039W -13.8959 1.016368 8.90E-06 
YOR185C -15.1579 2.719684 2.28E-20 
 
YHL038C -13.9151 1.660657 3.76E-12 
YOR186W -16.6854 2.665236 2.17E-11 
 
YHL037C -18.6537 4.544572 1.31E-09 
YOR186C-A -17.5963 2.017294 0.000133 
 
YHL036W -13.0146 0.215401 0.526973 
YOR187W -10.9717 -1.00809 2.87E-07 
 
YHL035C -12.3011 3.047013 4.24E-44 
YOR188W -14.8098 2.21772 5.88E-16 
 
YHL034C -13.0907 -0.72593 0.004095 
YOR189W -14.8605 0.174076 0.549891 
 
YHL034W-A -14.542 -0.50114 0.072744 
YOR190W -15.3162 4.17999 1.41E-38 
 
YHL033C -13.6317 -2.54599 1.09E-24 
YOR191W -11.9692 0.781334 0.000181 
 
YHL032C -12.3308 0.957276 5.68E-06 
YOR192C -15.5602 2.379067 1.89E-14 
 
YHL031C -16.0694 1.913595 1.69E-08 
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YOR192C-C -19.7547 2.343002 0.026761 
 
YHL030W-A -16.8479 1.972142 2.28E-06 
YOR193W -15.3675 2.278021 1.07E-13 
 
YHL030W -10.6213 1.445452 2.10E-14 
YOR194C -14.5146 -0.25211 0.336052 
 
YHL029C -14.3306 1.515545 3.98E-09 
YOR195W -15.9733 2.73972 6.29E-16 
 
YHL028W -15.9665 3.928771 5.20E-29 
YOR196C -13.2077 -0.29578 0.17871 
 
YHL027W -11.6763 0.565396 0.006147 
YOR197W -12.5505 0.048638 0.82435 
 
YHL026C -15.4139 1.618641 3.54E-08 
YOR198C -14.2494 0.232549 0.335212 
 
YHL025W -12.5393 -0.48895 0.016901 
YOR199W -17.0319 2.394093 5.35E-08 
 
YHL024W -13.4721 3.123951 9.14E-38 
YOR200W -14.9137 1.167364 8.38E-06 
 
YHL023C -14.1214 1.128169 1.86E-06 
YOR201C -13.4555 1.06607 2.87E-06 
 
YHL022C -17.1114 2.68964 2.70E-09 
YOR203W -10.3773 -0.64897 0.000781 
 
YHL021C -13.916 1.702971 8.91E-08 
YOR204W -9.62477 -0.64544 0.000763 
 
YHL020C -13.1066 -0.60778 0.005346 
YOR205C -15.8532 1.14134 0.000883 
 
YHL019C -14.7324 1.319113 2.98E-07 
YOR206W -12.8099 -0.53843 0.009481 
 
YHL019W-A -15.9838 1.40733 2.02E-05 
YOR207C -11.0183 -0.12035 0.536561 
 
YHL018W -16.0071 0.135343 0.669641 
YOR208W -15.6021 2.678329 7.14E-18 
 
YHL017W -12.4004 -0.86939 7.32E-05 
YOR209C -12.3697 -0.96151 2.80E-06 
 
YHL016C -13.9048 2.744324 1.48E-26 
YOR210W -15.7344 -1.32585 4.12E-05 
 
YHL015W-A -19.6008 1.480273 0.102679 
YOR211C -12.9243 0.367187 0.081225 
 
YHL015W -9.81913 -1.9371 1.25E-22 
YOR212W -11.9916 -0.88748 9.92E-06 
 
YHL014C -13.0432 -1.29481 3.77E-09 
YOR213C -13.5915 -0.55925 0.017184 
 
YHL013C -15.9868 -0.27105 0.362592 
YOR214C -32.6614 34.7093 4.80E-22 
 
YHL012W -15.6184 1.772579 1.01E-08 
YOR215C -14.2991 0.180987 0.466605 
 
YHL011C -11.9256 -1.38516 9.25E-12 
YOR216C -16.7046 0.733033 0.0683 
 
YHL010C -14.2388 1.517443 1.15E-09 
YOR217W -11.6721 -0.53316 0.009387 
 
YHL009C -15.3607 0.230737 0.49373 
YOR218C -14.1616 -0.09636 0.700592 
 
YHL008C -13.1103 -0.12893 0.527522 
YOR219C -13.4348 0.348421 0.122705 
 
YHL007C -12.969 2.479247 5.81E-29 
YOR220W -13.5922 0.189014 0.389393 
 
YHL006W-A -16.0604 3.24417 2.19E-20 
YOR221C -16.0359 2.087413 1.27E-09 
 
YHL006C -15.6342 0.301573 0.34407 
YOR222W -12.191 0.877014 1.66E-05 
 
YHL005C -16.4357 2.474722 1.19E-10 
YOR223W -13.9062 1.561348 2.44E-10 
 
YHL004W -14.6526 0.229083 0.384545 
YOR224C -14.2735 -0.96484 0.00012 
 
YHL003C -11.8147 -0.91179 1.10E-05 
YOR225W -17.1207 0.574159 0.248181 
 
YHL002C-A -16.939 -0.28721 0.522396 
YOR226C -15.4347 0.984555 0.000709 
 
YHL002W -16.0448 0.242084 0.437597 
YOR227W -14.1785 3.1094 7.77E-33 
 
YHL001W -13.3071 -2.27964 4.75E-23 
YOR228C -14.1378 1.599739 1.35E-10 
 
YHR001W -13.1664 -0.23436 0.274077 
YOR229W -12.7479 1.058311 1.08E-06 
 
YHR001W-A -14.4925 -0.82271 0.000676 
YOR230W -11.4134 1.053868 7.22E-07 
 
YHR002W -16.5504 1.69799 7.76E-06 
YOR231W -13.2049 1.928965 2.43E-18 
 
YHR003C -12.5092 0.7165 0.000486 
YOR231C-A -16.5196 1.901876 8.17E-07 
 
YHR004C -14.6609 0.773023 0.002948 
YOR232W -12.9014 -1.02113 1.20E-06 
 
YHR005C -13.5284 -0.61842 0.006191 
YOR233W -12.8745 0.653386 0.009402 
 
YHR005C-A -14.0832 -1.39256 1.78E-08 
YOR234C -11.5959 -2.71543 1.34E-35 
 
YHR006W -13.6892 0.505521 0.029127 
YOR235W -15.5276 0.775055 0.02952 
 
YHR007C -11.0694 -1.33224 3.67E-10 
YOR236W -16.1143 -0.20462 0.598103 
 
YHR007C-A -18.9444 3.966863 2.38E-07 
YOR237W -16.3526 5.155907 8.01E-38 
 
YHR008C -13.3802 1.71714 8.24E-14 
YOR238W -15.3677 0.665284 0.021048 
 
YHR009C -12.0855 1.056092 4.90E-07 
YOR239W -12.761 -0.36141 0.098475 
 
YHR010W -9.42195 -1.98403 1.26E-20 
YOR241W -12.6293 -0.30642 0.161823 
 
YHR011W -15.0845 0.671302 0.026798 
YOR242C -13.7271 -0.26496 0.266162 
 
YHR012W -12.6405 0.328734 0.114632 
YOR243C -12.4227 -0.56926 0.005546 
 
YHR013C -15.4334 0.651847 0.025968 
YOR244W -14.2761 -0.23989 0.328685 
 
YHR014W -17.3632 1.122973 0.025245 
YOR245C -13.2669 0.964097 1.59E-05 
 
YHR015W -16.4713 3.522563 3.39E-19 
YOR246C -11.2718 0.346631 0.088723 
 
YHR016C -12.8914 1.072631 1.68E-06 
YOR247W -14.2527 0.73264 0.007406 
 
YHR017W -13.1921 0.153817 0.46798 
YOR248W -15.022 0.764557 0.026321 
 
YHR018C -11.9117 1.957563 7.25E-19 
YOR249C -13.5838 1.669247 8.87E-13 
 
YHR019C -11.1453 -1.89785 2.10E-17 
YOR250C -14.0659 0.620557 0.012514 
 
YHR020W -10.7185 -0.77627 6.73E-05 
YOR251C -13.3831 -0.03518 0.875707 
 
YHR021C -11.7843 -2.51384 5.25E-31 
YOR252W -16.4968 0.443834 0.254534 
 
YHR021W-A -18.3875 1.912927 0.001882 
YOR253W -13.1478 -0.99657 2.05E-05 
 
YHR022C -17.1749 3.159687 3.06E-11 
YOR254C -11.1687 -1.15477 5.09E-09 
 
YHR022C-A -18.5542 0.422288 0.545 
YOR255W -32.3702 35.29179 1.05E-30 
 
YHR023W -11.9944 1.097021 1.12E-05 
YOR256C -12.4391 0.265491 0.19613 
 
YHR024C -13.2314 -0.57414 0.010232 
YOR257W -14.9762 -0.4956 0.057671 
 
YHR025W -13.4892 -0.30095 0.20903 
YOR258W -14.8701 0.820341 0.00241 
 
YHR026W -11.1502 -1.30621 4.34E-11 
YOR259C -12.1715 -0.75695 0.000182 
 
YHR027C -10.0408 -0.34777 0.058959 
128 
 




Gene Log Conc 
Log Fold 
Change p-value 
YOR260W -13.1369 1.177487 4.47E-08 
 
YHR028C -11.2147 1.202593 1.27E-09 
YOR261C -12.5106 -1.19296 1.65E-07 
 
YHR028W-A -15.7472 2.359968 3.20E-13 
YOR262W -12.9299 0.167178 0.460277 
 
YHR029C -13.8371 2.100945 2.69E-18 
YOR263C -16.9143 -0.71135 0.121496 
 
YHR030C -12.5762 0.311818 0.201209 
YOR264W -14.8525 -0.72568 0.005241 
 
YHR031C -12.5499 1.560266 7.23E-13 
YOR265W -14.9505 0.044319 0.967385 
 
YHR032W -11.7051 -0.70451 0.000619 
YOR266W -14.9921 0.427117 0.116931 
 
YHR032W-A -15.1972 -0.03305 0.925627 
YOR267C -15.0012 1.210813 1.28E-05 
 
YHR032C-A -16.2518 0.001662 1 
YOR268C -16.9079 1.548533 0.000231 
 
YHR033W -12.0941 2.714954 9.76E-29 
YOR269W -13.9336 0.80236 0.000691 
 
YHR034C -13.9523 0.564092 0.013512 
YOR270C -9.75706 -1.57651 9.55E-15 
 
YHR035W -15.5975 2.738535 5.36E-18 
YOR271C -12.6507 -0.41216 0.052785 
 
YHR036W -14.7964 0.003644 1 
YOR272W -12.6084 -1.29908 1.53E-09 
 
YHR037W -12.4732 1.722252 2.22E-16 
YOR273C -12.3229 0.397059 0.102171 
 
YHR038W -17.9985 0.949642 0.103008 
YOR274W -14.0356 0.148591 0.538619 
 
YHR039C -11.3238 0.847706 1.71E-05 
YOR275C -15.1323 0.554368 0.040627 
 
YHR039C-A -13.4939 -0.50342 0.02876 
YOR276W -12.9115 -2.29181 1.50E-25 
 
YHR040W -13.9573 0.279853 0.231055 
YOR277C -12.8689 -2.17791 4.82E-22 
 
YHR041C -13.1269 -0.39213 0.079925 
YOR278W -15.6203 1.631052 1.97E-07 
 
YHR042W -12.8766 0.945842 6.96E-06 
YOR279C -15.4963 1.225092 7.45E-05 
 
YHR043C -15.5426 -0.27006 0.413025 
YOR280C -15.9013 0.833768 0.008174 
 
YHR044C -17.99 4.702203 1.38E-15 
YOR281C -14.3867 -0.55708 0.02138 
 
YHR045W -12.3583 0.423455 0.038072 
YOR282W -16.16 0.423089 0.227674 
 
YHR046C -14.1509 -0.28606 0.230056 
YOR283W -13.6503 -0.57396 0.015139 
 
YHR047C -10.606 0.15707 0.395255 
YOR284W -16.1231 1.69397 8.38E-07 
 
YHR048W -13.6041 1.733956 7.43E-13 
YOR285W -11.634 1.457093 1.51E-11 
 
YHR049C-A -10.7532 0.850814 2.65E-05 
YOR286W -15.991 0.420235 0.209348 
 
YHR049W -10.7893 0.827909 4.34E-05 
YOR287C -17.4159 1.636321 0.000423 
 
YHR050W -12.228 0.388396 0.065437 
YOR288C -14.6782 1.903387 6.54E-13 
 
YHR050W-A -16.5032 0.086906 0.929301 
YOR289W -14.5705 1.189019 5.46E-06 
 
YHR051W -13.029 -0.76984 0.000274 
YOR290C -12.5938 0.684665 0.001807 
 
YHR052W -15.2762 0.167468 0.51313 
YOR291W -11.5679 0.529155 0.007493 
 
YHR054C -35.238 29.55614 0.253715 
YOR292C -14.755 1.300327 1.23E-06 
 
YHR056C -15.2691 0.462048 0.129978 
YOR293W -11.6262 -2.03521 2.56E-19 
 
YHR056W-A -16.2983 0.133665 0.811383 
YOR293C-A -17.531 0.611813 0.230776 
 
YHR057C -13.3488 0.153312 0.474769 
YOR294W -13.8516 -1.72949 1.14E-12 
 
YHR058C -14.0342 0.534043 0.028017 
YOR295W -16.3455 0.66154 0.085479 
 
YHR059W -16.8799 0.36913 0.40635 
YOR296W -13.1736 0.990983 4.64E-06 
 
YHR060W -15.9334 -0.61208 0.062182 
YOR297C -16.5772 0.895537 0.020701 
 
YHR061C -15.6842 3.091921 1.83E-22 
YOR298W -15.3149 1.9367 3.97E-11 
 
YHR062C -14.4739 -0.08239 0.72397 
YOR298C-A -10.9879 0.982258 1.43E-06 
 
YHR063C -13.2312 -0.16305 0.493791 
YOR299W -13.4738 -0.37971 0.104897 
 
YHR063W-A -12.2887 -1.26232 2.89E-09 
YOR300W -17.322 0.721378 0.173044 
 
YHR064C -10.3984 -1.3119 1.09E-10 
YOR301W -13.4496 0.628309 0.004935 
 
YHR065C -12.9126 0.093632 0.659177 
YOR302W -17.3211 1.201831 0.011297 
 
YHR066W -14.6658 -0.46609 0.063419 
YOR303W -13.6383 0.873078 0.000136 
 
YHR067W -14.9597 0.028254 1 
YOR304W -12.9574 -0.24507 0.240787 
 
YHR068W -14.1879 -0.65915 0.01318 
YOR304C-A -17.3728 1.305184 0.004388 
 
YHR069C -12.6737 -0.37979 0.093697 
YOR305W -15.9724 1.138447 0.000463 
 
YHR069C-A -15.0269 1.29147 8.76E-06 
YOR306C -12.8995 -0.44765 0.052552 
 
YHR070W -12.2532 1.313631 4.44E-08 
YOR307C -14.5736 0.481624 0.082163 
 
YHR070C-A -14.0445 1.513126 7.23E-09 
YOR308C -15.1152 0.279628 0.381749 
 
YHR071W -14.329 0.874987 0.000466 
YOR309C -17.4611 -1.98804 0.000121 
 
YHR071C-A -14.5762 0.208581 0.445216 
YOR310C -14.5301 -2.7307 7.89E-25 
 
YHR072W -10.29 1.102916 5.03E-08 
YOR311C -14.1984 -1.42295 1.79E-08 
 
YHR072W-A -12.19 -1.6925 4.70E-13 
YOR312C -13.8875 -2.14239 1.10E-18 
 
YHR073W -12.3046 0.622705 0.003134 
YOR313C -14.9771 4.058663 2.85E-35 
 
YHR073W-A -17.1764 -0.99733 0.027733 
YOR314W -18.9691 1.263143 0.076027 
 
YHR073C-B -17.0006 0.918796 0.032971 
YOR314W-A -34.5273 30.97748 0.008936 
 
YHR074W -10.7803 -0.18376 0.343699 
YOR315W -14.1214 0.061066 0.845571 
 
YHR075C -14.8807 1.62604 1.35E-09 
YOR316C -12.6461 0.278848 0.207719 
 
YHR076W -13.5322 0.131451 0.579666 
YOR316C-A -14.9126 0.433645 0.112768 
 
YHR077C -12.8086 0.061198 0.78686 
YOR317W -10.7591 -0.16211 0.420724 
 
YHR078W -13.7126 -0.37791 0.09899 
YOR318C -15.4388 0.077384 0.837601 
 
YHR079C -13.6606 0.777542 0.00047 
YOR319W -14.3236 -0.19772 0.42601 
 
YHR079C-A -33.7478 32.53645 7.41E-07 
YOR320C -12.8012 -0.9136 4.19E-05 
 
YHR080C -12.6726 0.81529 0.000158 
YOR321W -11.9256 1.177104 5.66E-09 
 
YHR081W -15.2601 0.586721 0.078204 
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YOR322C -14.082 0.888346 0.000234 
 
YHR082C -13.0194 0.109154 0.609757 
YOR323C -11.7286 -0.27049 0.155868 
 
YHR083W -13.7899 -0.52066 0.022929 
YOR324C -14.0661 -0.06935 0.765939 
 
YHR084W -14.8069 2.583888 6.68E-22 
YOR325W -15.5165 -0.2946 0.326133 
 
YHR085W -16.0347 0.238452 0.471947 
YOR326W -10.8897 -1.24197 1.14E-09 
 
YHR086W -15.2898 -0.58011 0.044728 
YOR327C -16.1704 -1.47121 3.64E-05 
 
YHR086W-A -19.1943 0.288968 1 
YOR328W -11.4375 2.981947 5.11E-45 
 
YHR087W -16.6311 1.54458 9.06E-05 
YOR329C -14.4718 1.079708 1.33E-05 
 
YHR088W -14.9838 0.419742 0.136234 
YOR329W-A -18.2023 1.83513 0.001803 
 
YHR089C -12.3268 -2.79083 1.08E-35 
YOR330C -12.7847 -0.14892 0.473111 
 
YHR090C -16.7663 1.140246 0.003933 
YOR331C -13.2735 -0.29476 0.206892 
 
YHR091C -13.2471 0.486672 0.029087 
YOR332W -12.7136 -0.36118 0.104458 
 
YHR092C -13.3944 2.034413 6.23E-09 
YOR333C -16.3587 2.217469 2.36E-09 
 
YHR093W -18.4056 1.880489 0.004285 
YOR334W -14.3464 1.42798 1.29E-08 
 
YHR094C -11.7611 -0.82088 7.16E-05 
YOR335C -9.96127 -1.36317 3.15E-13 
 
YHR095W -20.4881 2.876567 0.043312 
YOR335W-A -15.0343 -0.93718 0.000625 
 
YHR096C -14.9331 5.21809 9.33E-63 
YOR336W -11.9235 0.946851 1.03E-06 
 
YHR097C -15.7667 1.170699 0.000245 
YOR337W -14.1329 1.088121 8.21E-06 
 
YHR098C -13.1936 -0.7078 0.002489 
YOR338W -16.786 3.114686 6.07E-14 
 
YHR099W -11.1117 0.327531 0.131636 
YOR339C -16.8466 2.762286 6.54E-11 
 
YHR100C -14.8277 0.290588 0.265278 
YOR340C -13.2426 -1.33275 7.40E-10 
 
YHR101C -13.9282 0.507575 0.029565 
YOR341W -9.44417 -1.38436 1.02E-12 
 
YHR102W -13.7676 0.479085 0.051706 
YOR342C -16.0528 0.108346 0.887468 
 
YHR103W -12.1248 -0.2864 0.153077 
YOR343C -19.3669 5.122241 3.44E-09 
 
YHR104W -14.4205 1.713392 2.28E-11 
YOR344C -16.3163 -0.99009 0.009693 
 
YHR105W -16.5068 1.546909 3.93E-05 
YOR345C -15.8269 -0.26318 0.396884 
 
YHR106W -13.2327 2.38416 6.76E-25 
YOR346W -12.4914 0.476941 0.025864 
 
YHR107C -13.511 -0.83783 0.000297 
YOR347C -12.7609 2.559899 6.77E-24 
 
YHR108W -13.354 -0.59716 0.005865 
YOR348C -11.9229 3.787289 6.98E-41 
 
YHR109W -15.4777 1.579981 2.01E-07 
YOR349W -14.4318 1.751574 1.96E-12 
 
YHR110W -14.1832 -0.11853 0.643361 
YOR350C -13.8972 1.707042 2.50E-13 
 
YHR111W -13.7485 0.318027 0.15363 
YOR351C -16.9506 6.780985 1.22E-48 
 
YHR112C -12.6952 2.67565 4.84E-34 
YOR352W -15.2487 -0.48365 0.099815 
 
YHR113W -12.8075 -0.40253 0.064543 
YOR353C -13.4617 0.282937 0.197249 
 
YHR114W -13.0611 0.653643 0.002992 
YOR354C -14.6432 -0.14357 0.596567 
 
YHR115C -15.0781 1.431967 5.71E-07 
YOR355W -14.7781 -0.99679 0.000136 
 
YHR116W -15.7693 2.229824 2.63E-12 
YOR356W -12.4137 -0.10698 0.609667 
 
YHR117W -13.025 0.690176 0.002867 
YOR357C -14.5976 -0.37282 0.147178 
 
YHR118C -15.539 1.179913 7.02E-05 
YOR358W -15.6826 0.475025 0.116745 
 
YHR119W -12.6196 1.149029 2.64E-07 
YOR359W -15.9848 1.635858 8.68E-07 
 
YHR120W -13.9504 0.50967 0.027518 
YOR360C -12.5098 -0.96551 6.07E-06 
 
YHR121W -13.3645 -1.16099 5.31E-07 
YOR361C -11.2583 -0.56213 0.005831 
 
YHR122W -13.4608 -0.02324 0.941847 
YOR362C -11.0801 -0.787 5.76E-05 
 
YHR123W -13.8606 -0.49254 0.030621 
YOR363C -14.2847 2.536483 2.92E-23 
 
YHR124W -14.8942 1.467624 4.22E-08 
YOR364W -17.2291 3.376252 3.92E-12 
 
YHR125W -33.136 33.76012 2.32E-14 
YOR365C -15.5874 4.017089 4.79E-34 
 
YHR126C -30.708 38.61621 1.12E-107 
YOR366W -18.503 3.683346 2.94E-08 
 
YHR127W -14.5927 0.149873 0.582553 
YOR367W -16.8769 1.043595 0.012 
 
YHR128W -11.4977 0.522221 0.008175 
YOR368W -13.5949 -0.80385 0.006289 
 
YHR129C -14.9494 0.87836 0.00141 
YOR369C -8.21843 -2.28685 6.62E-25 
 
YHR130C -17.1554 0.029948 1 
YOR370C -11.8017 -0.22917 0.264775 
 
YHR131C -12.8846 -0.48859 0.020447 
YOR371C -13.269 0.4635 0.050046 
 
YHR131W-A -16.5208 -0.6504 0.06169 
YOR372C -15.6269 1.634205 9.53E-08 
 
YHR132C -15.7965 0.729694 0.021373 
YOR373W -14.6273 1.105699 1.81E-05 
 
YHR132W-A -13.5558 -0.65453 0.006598 
YOR374W -12.2669 2.340179 2.56E-28 
 
YHR133C -11.3408 -0.37575 0.075464 
YOR375C -9.3922 -1.38765 8.96E-13 
 
YHR134W -11.5458 -0.29422 0.150768 
YOR376W -33.0819 33.86827 3.05E-15 
 
YHR135C -14.0459 0.722912 0.002597 
YOR376W-A -16.5209 1.190784 0.001432 
 
YHR136C -15.8835 -0.69641 0.043255 
YOR377W -13.7491 1.092199 4.70E-06 
 
YHR137W -12.1589 1.755705 2.71E-15 
YOR378W -14.8593 1.53504 1.58E-08 
 
YHR137C-A -13.2554 1.762322 3.28E-13 
YOR379C -16.7684 2.511816 1.63E-09 
 
YHR138C -13.6881 1.668785 4.11E-11 
YOR380W -14.7974 2.232002 8.45E-16 
 
YHR139C -16.0699 2.805963 6.13E-16 
YOR381W -12.8522 2.919164 7.47E-39 
 
YHR139C-A -19.6935 2.475975 0.016069 
YOR381W-A -18.9815 5.892977 1.04E-14 
 
YHR140W -16.1209 3.610775 7.01E-24 
YOR382W -16.9057 2.885524 5.34E-12 
 
YHR141C -14.865 -1.82216 5.88E-10 
YOR383C -17.4036 5.051738 2.48E-24 
 
YHR142W -12.3726 0.80251 8.78E-05 
YOR384W -15.3235 2.708715 2.12E-19 
 
YHR143W -15.2967 -0.79146 0.006782 
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YOR385W -12.8006 -0.15472 0.489568 
 
YHR143W-A -13.7826 -0.98751 1.11E-05 
YOR386W -15.3595 2.978336 8.30E-23 
 
YHR144C -14.6842 -1.46327 1.12E-08 
YOR387C -18.2295 3.392979 2.28E-08 
 
YHR145C -20.3991 3.054559 0.024621 
YOR388C -32.3836 35.265 1.24E-29 
 
YHR146W -12.7948 0.371834 0.098128 
YOR389W -18.0672 3.72733 1.84E-10 
 
YHR147C -13.6271 -0.56668 0.015866 
YOR390W -21.194 1.46809 0.628687 
 
YHR148W -15.6188 0.309481 0.348289 
YOR392W -35.0293 29.97358 0.128724 
 
YHR149C -12.99 -0.24262 0.277605 
YPL278C -36.033 27.96603 1 
 
YHR150W -13.8142 1.615865 1.00E-11 
YPL277C -19.9902 3.875515 0.000447 
 
YHR151C -14.4508 1.139882 6.27E-06 
YPL274W -12.3981 -1.09385 2.73E-07 
 
YHR152W -16.274 1.498396 2.25E-05 
YPL273W -13.636 -0.99645 3.13E-05 
 
YHR153C -16.4101 1.768049 1.21E-06 
YPL272C -16.0705 3.226158 1.78E-19 
 
YHR154W -13.4877 0.400585 0.103519 
YPL271W -15.4924 -0.33661 0.347741 
 
YHR155W -13.6465 0.591159 0.015852 
YPL270W -12.0946 0.661661 0.001 
 
YHR156C -16.3461 1.44729 7.44E-05 
YPL269W -16.0707 0.058135 0.826432 
 
YHR157W -16.9761 1.721609 5.43E-05 
YPL268W -13.6717 0.307631 0.16667 
 
YHR158C -14.6092 1.585249 2.15E-08 
YPL267W -16.853 2.964147 2.23E-12 
 
YHR159W -15.5386 1.988897 8.53E-11 
YPL266W -12.9939 -0.39192 0.062232 
 
YHR160C -18.1382 5.573194 1.01E-19 
YPL265W -12.9556 1.577189 1.07E-12 
 
YHR161C -13.1298 -0.33586 0.116044 
YPL264C -14.6176 2.23383 3.27E-17 
 
YHR162W -11.2082 -0.97833 6.92E-07 
YPL263C -11.8737 -0.64841 0.001675 
 
YHR163W -12.2287 0.542067 0.007407 
YPL262W -11.3022 2.088257 1.39E-21 
 
YHR164C -13.3872 1.516879 3.37E-11 
YPL261C -16.8878 0.065438 1 
 
YHR165C -10.5762 0.806258 3.36E-05 
YPL260W -12.308 0.184611 0.364473 
 
YHR165W-A -15.4578 2.751107 1.93E-18 
YPL259C -13.5313 -0.70871 0.00197 
 
YHR166C -14.398 0.655809 0.010702 
YPL258C -15.2828 4.787993 1.77E-47 
 
YHR167W -14.691 -0.31681 0.214597 
YPL257W -15.8515 2.265506 9.56E-12 
 
YHR168W -14.2769 -0.01668 1 
YPL256C -15.244 0.742587 0.011272 
 
YHR169W -12.8931 -0.66661 0.004492 
YPL255W -15.2746 2.012575 2.89E-11 
 
YHR170W -11.7541 -1.11459 2.44E-08 
YPL254W -13.4446 -1.09368 1.40E-06 
 
YHR171W -15.9718 2.756995 1.36E-15 
YPL253C -15.5098 1.279744 2.10E-05 
 
YHR172W -14.0312 1.090404 6.61E-06 
YPL252C -16.3014 1.53116 1.39E-05 
 
YHR173C -16.3624 1.397496 0.000231 
YPL251W -16.9612 1.43638 0.00095 
 
YHR174W -7.34617 -0.91832 8.23E-06 
YPL250C -15.8414 0.727713 0.019886 
 
YHR175W -14.5865 -0.82687 0.005097 
YPL249C-A -13.0595 -1.83985 2.08E-16 
 
YHR175W-A -19.2554 1.344309 0.13201 
YPL250W-A -14.1476 -2.08396 2.40E-16 
 
YHR176W -15.4829 1.946799 1.88E-10 
YPL249C -13.8448 1.896389 4.76E-16 
 
YHR177W -16.4287 2.077838 2.86E-08 
YPL248C -13.6114 1.029408 3.81E-05 
 
YHR178W -14.0405 0.938778 0.000236 
YPL247C -13.1809 1.516026 1.43E-11 
 
YHR179W -10.2009 0.670645 0.00127 
YPL246C -13.0289 -0.84972 6.16E-05 
 
YHR180W -16.2928 3.867052 5.71E-25 
YPL245W -11.6495 2.296807 1.64E-28 
 
YHR180W-A -19.9841 -2.12659 0.072679 
YPL244C -12.0059 0.544603 0.011449 
 
YHR180C-B -20.6916 -2.70464 0.075769 
YPL243W -11.9668 -0.6473 0.001821 
 
YHR181W -16.0844 0.237707 0.461929 
YPL242C -12.0472 0.329058 0.11427 
 
YHR182W -16.5943 2.859302 4.69E-13 
YPL241C -15.5125 0.569424 0.05717 
 
YHR183W -9.24373 -0.51918 0.006619 
YPL240C -8.47709 3.829344 1.71E-72 
 
YHR182C-A -10.942 -0.52188 0.009854 
YPL239W -13.3631 0.484341 0.033036 
 
YHR184W -16.2643 0.913281 0.008056 
YPL238C -14.7059 -0.53288 0.073177 
 
YHR185C -33.4455 33.14107 6.29E-10 
YPL237W -13.7003 -0.48723 0.058489 
 
YHR186C -12.2918 1.239219 5.93E-09 
YPL236C -13.0206 0.171213 0.428298 
 
YHR187W -13.8199 1.009774 3.02E-05 
YPL235W -12.4068 -0.1227 0.547827 
 
YHR188C -13.346 0.398053 0.08277 
YPL234C -15.1001 -0.56449 0.090631 
 
YHR189W -15.0434 0.994405 0.000458 
YPL233W -14.4652 0.580734 0.019451 
 
YHR190W -11.4144 0.837676 7.84E-05 
YPL232W -13.5243 0.000738 1 
 
YHR191C -13.4723 0.738731 0.001198 
YPL231W -7.95872 -0.70011 0.000237 
 
YHR192W -15.1549 0.043369 0.92425 
YPL230W -15.5301 2.104151 5.02E-12 
 
YHR193C -13.4663 -1.88247 4.58E-16 
YPL229W -18.7657 3.157774 1.59E-05 
 
YHR193C-A -16.2888 1.269204 0.000514 
YPL228W -15.7652 0.589682 0.06059 
 
YHR194W -13.6117 1.229518 1.03E-07 
YPL227C -14.9356 2.090561 1.08E-14 
 
YHR195W -13.2494 -0.16193 0.4753 
YPL226W -11.3162 -0.62101 0.00101 
 
YHR196W -12.8987 -1.02923 2.21E-06 
YPL225W -12.653 -1.09443 1.71E-06 
 
YHR197W -12.3943 -0.52389 0.013382 
YPL224C -13.5841 -0.41995 0.057792 
 
YHR198C -16.2483 1.029708 0.003349 
YPL223C -14.6383 7.407372 7.49E-108 
 
YHR199C -12.7928 0.95996 9.66E-06 
YPL222W -12.764 1.600156 5.53E-14 
 
YHR199C-A -16.4148 1.020441 0.006368 
YPL222C-A -15.0223 1.36174 1.44E-06 
 
YHR200W -12.5052 -0.76087 0.000205 
YPL221W -10.8072 -0.51474 0.010812 
 
YHR201C -12.1286 -0.10873 0.5885 
YPL220W -14.5823 -2.56906 3.87E-20 
 
YHR202W -13.9087 1.327058 2.29E-08 
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YPL219W -16.1339 2.078149 4.12E-09 
 
YHR203C -12.3796 -2.8626 2.32E-28 
YPL218W -13.3955 -1.40682 3.66E-08 
 
YHR204W -13.6157 0.741176 0.002892 
YPL217C -12.0298 -0.97573 3.01E-06 
 
YHR205W -13.9986 1.638577 1.25E-11 
YPL216W -13.6724 1.625698 1.91E-10 
 
YHR206W -14.6412 0.8506 0.001327 
YPL215W -16.2645 2.149 1.57E-09 
 
YHR207C -14.2117 0.151531 0.531457 
YPL214C -12.1332 2.501743 6.56E-30 
 
YHR208W -12.5765 0.071879 0.753375 
YPL213W -15.6897 0.397793 0.218006 
 
YHR209W -15.5326 3.098573 9.53E-21 
YPL212C -12.6205 0.581223 0.004875 
 
YHR210C -14.9157 2.698491 4.04E-22 
YPL211W -13.2485 -2.0965 6.60E-18 
 
YHR211W -17.328 2.54468 1.17E-07 
YPL210C -13.0648 -1.31851 8.52E-10 
 
YHR214C-E -35.5288 28.97457 1 
YPL209C -15.6623 1.509168 2.04E-06 
 
YHR215W -20.8201 2.215888 0.1315 
YPL208W -12.9067 0.261201 0.230613 
 
YHR216W -14.6902 2.62706 3.26E-22 
YPL207W -11.8041 -0.36726 0.063638 
 
YIL169C -13.7984 -1.49313 9.92E-11 
YPL206C -13.2801 -0.03589 0.896168 
 
YIL166C -14.1846 2.917493 2.68E-31 
YPL205C -16.4982 0.601104 0.107362 
 
YIL165C -13.8906 3.387006 2.61E-40 
YPL204W -13.3121 -0.64754 0.002598 
 
YIL164C -13.7616 2.832895 1.60E-32 
YPL203W -13.2529 0.994613 3.81E-05 
 
YIL163C -17.4114 1.864361 0.000155 
YPL202C -15.6897 2.322589 1.20E-12 
 
YIL162W -12.8694 1.557123 2.93E-13 
YPL201C -17.0476 3.749804 7.34E-17 
 
YIL161W -17.0043 0.568314 0.226663 
YPL200W -15.0616 -0.57186 0.034923 
 
YIL160C -14.9474 7.610479 1.79E-104 
YPL199C -14.5366 -0.9289 0.000187 
 
YIL159W -14.4187 2.914647 6.47E-28 
YPL198W -15.2151 -1.17785 5.32E-05 
 
YIL158W -15.0568 -1.29637 3.35E-06 
YPL197C -18.3227 -1.43193 0.034794 
 
YIL157C -15.1737 0.091199 0.778282 
YPL196W -13.8872 0.800586 0.000822 
 
YIL156W-A -16.4883 -0.04047 1 
YPL195W -12.3656 -0.81863 9.78E-05 
 
YIL156W-B -14.6 -0.21314 0.449627 
YPL194W -13.7688 1.753633 2.57E-14 
 
YIL156W -13.3807 0.456455 0.035382 
YPL193W -14.97 0.384914 0.153585 
 
YIL155C -13.8483 1.960063 1.82E-13 
YPL192C -16.9209 1.667604 7.34E-05 
 
YIL154C -13.7047 1.322526 4.06E-08 
YPL191C -15.0527 0.657968 0.014886 
 
YIL153W -14.0021 0.821264 0.000696 
YPL190C -13.9707 0.210099 0.399312 
 
YIL152W -17.436 1.813917 0.000303 
YPL189C-A -13.8845 -0.37468 0.134255 
 
YIL151C -13.3371 0.769687 0.00041 
YPL189W -15.5298 2.288478 1.11E-13 
 
YIL150C -15.3875 0.858976 0.003574 
YPL188W -13.8515 -0.00876 1 
 
YIL149C -13.9846 -0.02918 0.903002 
YPL187W -32.9998 34.03249 1.49E-16 
 
YIL148W -11.3342 -2.14205 4.40E-24 
YPL186C -17.2846 2.123495 4.57E-06 
 
YIL147C -10.6016 -1.06795 4.30E-08 
YPL185W -17.7186 2.423472 2.94E-06 
 
YIL146C -15.4474 2.161726 1.61E-12 
YPL184C -12.7075 0.929666 7.66E-06 
 
YIL145C -11.9336 -0.41418 0.053837 
YPL183W-A -16.2195 -0.23672 0.532528 
 
YIL144W -16.8108 0.542599 0.196225 
YPL183C -11.6664 -1.10531 9.47E-08 
 
YIL143C -12.5422 0.42702 0.04557 
YPL182C -15.2477 -0.50027 0.072095 
 
YIL142C-A -14.5479 -2.04471 3.69E-15 
YPL181W -13.0808 -0.0054 1 
 
YIL142W -11.5177 -1.56647 5.93E-16 
YPL180W -14.5644 0.405183 0.139075 
 
YIL141W -18.2047 2.81243 6.20E-06 
YPL179W -13.4615 0.868591 0.000176 
 
YIL140W -14.6776 1.747878 3.30E-11 
YPL178W -13.9385 -0.42068 0.086852 
 
YIL139C -15.2349 0.874322 0.001829 
YPL177C -15.1132 1.479301 1.81E-07 
 
YIL138C -12.5956 -0.15846 0.466841 
YPL176C -12.6359 1.435964 8.66E-12 
 
YIL137C -12.6361 1.362704 1.07E-09 
YPL175W -14.5506 0.363953 0.150064 
 
YIL136W -13.4175 3.339137 5.46E-45 
YPL174C -14.5158 1.333904 1.83E-07 
 
YIL135C -16.3441 1.547802 2.24E-05 
YPL173W -15.2517 -0.40955 0.143961 
 
YIL134C-A -21.4887 0.882441 1 
YPL172C -13.9008 0.553265 0.015523 
 
YIL134W -13.4146 0.699348 0.001815 
YPL171C -13.9705 5.256108 2.51E-77 
 
YIL133C -14.4994 -2.81156 2.23E-26 
YPL170W -13.7657 -0.06019 0.775707 
 
YIL132C -18.913 2.866644 0.000206 
YPL169C -13.857 -0.1952 0.405845 
 
YIL131C -14.9837 -0.41183 0.122889 
YPL168W -14.7385 0.157411 0.583735 
 
YIL130W -15.6096 1.030041 0.000807 
YPL167C -13.4178 0.845388 0.000116 
 
YIL129C -10.6902 1.634654 8.94E-18 
YPL166W -17.9125 2.428472 9.38E-06 
 
YIL128W -14.4979 0.940354 0.000254 
YPL165C -16.7735 1.160381 0.002902 
 
YIL127C -15.6918 -1.11657 0.00029 
YPL164C -15.0812 1.885339 4.48E-11 
 
YIL126W -13.1711 -0.91599 3.46E-05 
YPL163C -15.7003 1.391336 1.53E-05 
 
YIL125W -11.8514 0.792651 0.000129 
YPL162C -14.3213 0.641467 0.013491 
 
YIL124W -14.6779 -0.62252 0.027505 
YPL161C -13.8583 0.581616 0.011127 
 
YIL123W -13.7166 0.122963 0.629448 
YPL160W -10.1699 -1.35461 4.01E-12 
 
YIL122W -16.9556 0.886807 0.036395 
YPL159C -14.4348 1.465669 7.08E-09 
 
YIL121W -12.6099 0.65017 0.004477 
YPL158C -15.3249 0.988619 0.000549 
 
YIL120W -14.3169 2.326973 1.17E-19 
YPL157W -14.2449 -0.03104 0.847344 
 
YIL119C -15.4136 0.4493 0.125741 
YPL156C -15.0892 0.930065 0.000683 
 
YIL118W -12.605 -0.83975 0.000287 
YPL155C -13.3574 1.172264 5.05E-07 
 
YIL117C -14.4962 1.519154 2.38E-09 
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YPL154C -9.67171 2.729504 5.46E-38 
 
YIL116W -12.4342 0.673337 0.000967 
YPL153C -13.3591 1.586605 4.00E-12 
 
YIL115W-A -14.4013 0.522299 0.034564 
YPL152W-A -35.2409 29.55025 0.253715 
 
YIL115C -12.0975 0.386325 0.055967 
YPL152W -15.0217 1.033877 0.000131 
 
YIL114C -13.4165 -0.34828 0.106988 
YPL151C -13.4125 0.793556 0.000287 
 
YIL113W -15.6344 3.085535 4.57E-22 
YPL150W -12.1491 1.671323 5.07E-15 
 
YIL112W -13.2152 0.07733 0.7495 
YPL149W -13.1892 0.038285 0.869203 
 
YIL111W -15.3296 0.757788 0.010271 
YPL148C -15.0043 0.836715 0.00217 
 
YIL110W -13.0807 -1.27436 9.24E-09 
YPL147W -13.9336 4.420396 1.97E-60 
 
YIL109C -12.2522 0.607402 0.003753 
YPL146C -15.9746 -0.10991 0.781471 
 
YIL108W -11.3796 1.787286 3.44E-20 
YPL145C -12.1978 -1.38394 2.39E-10 
 
YIL107C -13.3308 2.392743 9.80E-25 
YPL144W -15.6014 -1.01489 0.000758 
 
YIL106W -14.0768 -0.48354 0.038954 
YPL143W -12.0407 -1.8654 1.57E-15 
 
YIL105C -13.7239 -0.39312 0.076947 
YPL142C -12.2382 -1.86498 2.48E-13 
 
YIL105W-A -17.633 -0.31976 0.569952 
YPL141C -15.176 0.91909 0.001122 
 
YIL104C -13.8286 0.340012 0.164069 
YPL140C -13.4512 1.085303 9.02E-07 
 
YIL103W -13.4455 -0.13374 0.563406 
YPL139C -14.116 0.309252 0.180904 
 
YIL102C-A -13.9138 -0.07344 0.785911 
YPL138C -14.5098 0.602405 0.019142 
 
YIL102C -19.3393 2.014059 0.026447 
YPL137C -12.4326 1.465661 5.07E-10 
 
YIL101C -15.1918 1.961557 1.80E-11 
YPL136W -15.4062 1.880192 1.31E-09 
 
YIL100C-A -17.3349 4.534711 7.07E-20 
YPL135W -13.6153 0.564275 0.017464 
 
YIL100W -17.947 5.961948 7.80E-25 
YPL135C-A -15.7774 0.021855 0.949861 
 
YIL099W -14.1773 5.236819 5.01E-78 
YPL134C -13.5355 0.664369 0.004801 
 
YIL098C -16.3207 -0.54173 0.120064 
YPL133C -14.0075 0.924098 0.000187 
 
YIL097W -16.5148 0.681323 0.054479 
YPL132W -14.3088 0.134458 0.599534 
 
YIL096C -17.3986 -0.92971 0.076253 
YPL131W -11.2332 -2.61861 4.58E-30 
 
YIL095W -15.2102 0.729084 0.009449 
YPL130W -32.3436 35.34492 1.91E-31 
 
YIL094C -11.8683 0.538015 0.005035 
YPL129W -13.5483 0.555325 0.014645 
 
YIL093C -13.4599 0.257483 0.272783 
YPL128C -13.9519 1.257065 7.29E-08 
 
YIL092W -14.3996 0.338707 0.176521 
YPL127C -15.1774 0.039518 0.925233 
 
YIL091C -12.8676 0.426459 0.067703 
YPL126W -12.4756 -0.21902 0.284641 
 
YIL090W -13.5463 -0.33203 0.152721 
YPL125W -12.1031 -0.09078 0.666028 
 
YIL089W -15.8705 1.680988 2.50E-07 
YPL124W -16.0153 0.603173 0.061085 
 
YIL088C -12.2324 -0.07854 0.70332 
YPL123C -14.739 2.269946 2.02E-17 
 
YIL087C -16.8752 1.310649 0.001586 
YPL122C -14.6371 0.290096 0.264597 
 
YIL086C -19.2367 0.741091 0.319391 
YPL121C -19.6377 4.584229 2.53E-06 
 
YIL085C -12.9393 -0.51738 0.013207 
YPL120W -15.3675 1.890001 1.64E-10 
 
YIL084C -12.9986 -0.43698 0.038221 
YPL119C-A -18.3084 2.067563 0.000817 
 
YIL083C -14.4672 0.307867 0.213513 
YPL119C -14.7099 2.585239 1.50E-22 
 
YIL082W -35.9712 -28.0897 1 
YPL118W -13.5305 -0.96167 1.46E-05 
 
YIL079C -14.6168 -0.89137 0.000687 
YPL117C -11.6025 -1.30753 2.89E-10 
 
YIL078W -9.57093 -1.77004 2.15E-19 
YPL116W -13.3097 0.114989 0.617403 
 
YIL077C -14.319 -0.31379 0.206201 
YPL115C -14.0176 1.840247 9.11E-15 
 
YIL076W -13.8746 -0.43905 0.053924 
YPL114W -16.3555 1.529811 2.88E-05 
 
YIL075C -10.5148 -0.56992 0.002163 
YPL113C -15.138 1.723421 1.01E-09 
 
YIL074C -13.0011 0.444112 0.034371 
YPL112C -15.187 -0.21333 0.466183 
 
YIL073C -14.3954 1.987158 4.18E-15 
YPL111W -9.81848 -0.67029 0.000487 
 
YIL072W -15.6055 2.738018 2.33E-18 
YPL110C -12.8238 1.927226 3.06E-19 
 
YIL071C -14.1552 2.257744 2.31E-20 
YPL109C -14.3718 1.074502 1.66E-05 
 
YIL071W-A -14.9175 2.20773 1.05E-15 
YPL108W -16.2289 -0.77167 0.029723 
 
YIL070C -14.8151 0.010304 1 
YPL107W -15.1655 0.708509 0.011536 
 
YIL069C -15.7586 -2.23279 3.33E-12 
YPL106C -9.68359 -0.23757 0.231539 
 
YIL068W-A -16.4681 1.018411 0.006324 
YPL105C -15.0417 1.95081 3.68E-12 
 
YIL068C -13.5106 0.721585 0.000992 
YPL104W -14.0986 1.495156 8.23E-10 
 
YIL067C -12.2019 0.483706 0.016761 
YPL103C -13.5232 0.480035 0.029325 
 
YIL066W-A -15.0036 -0.76239 0.006238 
YPL102C -15.9802 -0.18017 0.534543 
 
YIL066C -15.3838 5.918802 7.08E-67 
YPL101W -12.675 -0.30551 0.148907 
 
YIL065C -13.6823 0.769946 0.000848 
YPL100W -13.7271 0.640011 0.005585 
 
YIL064W -13.5286 -0.48706 0.024802 
YPL099C -14.7456 0.220567 0.419801 
 
YIL063C -13.8647 0.725263 0.001858 
YPL098C -13.2374 -0.153 0.484801 
 
YIL062C -13.3582 -0.79771 0.000382 
YPL097W -13.8395 0.164201 0.513372 
 
YIL061C -17.0727 2.30321 6.26E-07 
YPL096C-A -19.1739 -0.10803 1 
 
YIL060W -15.6304 5.194893 4.22E-51 
YPL096W -15.1148 0.86102 0.001827 
 
YIL059C -15.138 5.2367 4.05E-59 
YPL095C -13.3147 2.114741 6.15E-20 
 
YIL058W -16.7021 2.262293 1.59E-08 
YPL094C -13.5809 -0.83949 0.000233 
 
YIL057C -16.7356 1.744379 1.57E-05 
YPL093W -12.286 -1.09227 9.03E-08 
 
YIL056W -17.0134 1.648123 0.000135 
YPL092W -13.6512 0.02658 0.918191 
 
YIL055C -15.948 4.799164 1.81E-40 
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YPL091W -11.6228 0.034785 0.861764 
 
YIL054W -19.6918 1.295175 0.157876 
YPL090C -14.284 -2.77176 1.24E-24 
 
YIL053W -13.7938 -1.87324 3.74E-15 
YPL089C -14.0851 3.161796 1.29E-32 
 
YIL052C -13.6831 -0.6783 0.002481 
YPL088W -12.2973 3.904338 1.14E-61 
 
YIL051C -13.2333 1.197529 8.35E-08 
YPL087W -13.0844 -0.42511 0.093792 
 
YIL050W -16.1445 2.400348 5.04E-12 
YPL086C -13.4894 0.857705 9.72E-05 
 
YIL049W -16.5658 1.822904 9.78E-07 
YPL085W -13.0944 1.597684 1.77E-11 
 
YIL048W -13.1927 1.837332 7.19E-16 
YPL084W -14.4329 -0.83963 0.001214 
 
YIL047C-A -13.6024 -0.6361 0.004368 
YPL083C -15.8646 -0.08451 0.844361 
 
YIL047C -10.8459 -1.07226 4.50E-08 
YPL082C -11.2394 0.024243 0.913251 
 
YIL046W-A -17.8248 2.59354 9.99E-07 
YPL081W -13.6617 -2.35405 2.49E-24 
 
YIL046W -11.7631 0.640538 0.002783 
YPL080C -16.915 0.33117 0.397657 
 
YIL045W -15.5299 2.213554 6.14E-13 
YPL079W -13.7403 -1.37456 5.81E-07 
 
YIL044C -15.3177 0.690975 0.014603 
YPL078C -12.4679 -1.05391 3.19E-07 
 
YIL043C -10.4541 -0.20889 0.278717 
YPL077C -16.9762 2.099263 6.29E-07 
 
YIL042C -15.2875 0.569369 0.060404 
YPL076W -16.7244 1.387076 0.000409 
 
YIL041W -11.5451 -0.39971 0.042459 
YPL075W -13.8496 1.003678 5.00E-05 
 
YIL040W -15.7357 0.944426 0.002312 
YPL074W -13.5761 -0.42415 0.054018 
 
YIL039W -12.271 0.280172 0.167293 
YPL073C -18.4449 0.974678 0.129256 
 
YIL038C -12.0792 -0.32777 0.135365 
YPL072W -16.0308 1.726027 4.60E-07 
 
YIL037C -15.3011 4.923893 2.46E-54 
YPL071C -15.1292 1.37539 2.14E-06 
 
YIL036W -13.7643 1.011337 2.28E-05 
YPL070W -14.1306 0.978737 7.59E-05 
 
YIL035C -13.8844 -1.0499 1.14E-05 
YPL069C -15.8198 1.221703 0.000154 
 
YIL034C -13.5346 0.732295 0.001742 
YPL068C -18.0754 3.704985 1.84E-10 
 
YIL033C -13.771 1.262135 7.97E-08 
YPL067C -14.6333 0.56812 0.0298 
 
YIL032C -17.7517 3.177866 1.25E-08 
YPL066W -15.8646 2.120649 1.48E-10 
 
YIL031W -14.2905 2.161572 1.08E-16 
YPL065W -16.1057 0.767805 0.02408 
 
YIL030W-A -15.7895 1.007567 0.001227 
YPL064C -14.4755 -0.17163 0.468442 
 
YIL030C -12.3455 -0.71078 0.001512 
YPL063W -13.9224 -0.13494 0.559165 
 
YIL029W-A -15.6688 -1.55121 7.33E-07 
YPL062W -19.4292 4.997589 2.00E-08 
 
YIL029C -15.7113 1.88527 3.69E-09 
YPL061W -11.3076 -0.51359 0.011586 
 
YIL028W -15.2755 1.091343 0.000129 
YPL060W -14.0549 1.151982 1.97E-06 
 
YIL027C -14.3746 -0.0209 0.952671 
YPL059W -14.3191 0.172995 0.499558 
 
YIL026C -14.2918 1.4626 1.05E-07 
YPL058C -10.8669 0.326562 0.09363 
 
YIL025C -21.9852 -0.11763 1 
YPL057C -14.6484 -0.23848 0.357326 
 
YIL024C -14.6793 2.239253 2.16E-15 
YPL056C -15.0478 1.538291 3.70E-08 
 
YIL023C -11.9902 0.69346 0.000561 
YPL055C -15.5522 0.502412 0.117856 
 
YIL022W -13.6771 -1.03209 1.16E-05 
YPL054W -18.2043 4.283622 1.85E-12 
 
YIL021W -12.7589 -1.0605 1.85E-06 
YPL053C -12.3816 -0.30568 0.144207 
 
YIL021C-A -14.6492 -1.08505 2.92E-05 
YPL052W -14.0245 0.827774 0.000504 
 
YIL020C-A -14.4485 -0.69739 0.005403 
YPL051W -15.1454 1.220169 1.70E-05 
 
YIL020C -14.4523 -0.75921 0.002751 
YPL050C -12.1094 -1.29192 9.34E-10 
 
YIL019W -14.3835 0.027514 0.976172 
YPL049C -14.4972 0.448033 0.093783 
 
YIL018W -11.3296 -2.66117 8.79E-35 
YPL048W -10.8539 -0.8491 2.78E-05 
 
YIL017C -12.9408 1.450648 4.49E-11 
YPL047W -13.3453 1.456928 1.38E-10 
 
YIL016W -16.1587 -0.09969 0.822822 
YPL046C -14.3253 0.884836 0.000387 
 
YIL015W -13.2581 0.413181 0.05091 
YPL045W -13.3205 1.040615 1.62E-06 
 
YIL014C-A -14.9405 0.48921 0.076669 
YPL044C -15.5336 -0.09704 0.778108 
 
YIL014W -12.3978 -0.02246 0.925575 
YPL043W -13.8833 -0.30889 0.178258 
 
YIL013C -13.6346 1.370235 3.54E-09 
YPL042C -13.9068 -0.49382 0.029579 
 
YIL012W -17.9538 1.30266 0.018852 
YPL041C -16.1837 1.769097 3.22E-07 
 
YIL011W -17.5106 2.188942 1.71E-05 
YPL040C -14.3609 0.674244 0.007709 
 
YIL010W -15.3489 0.67104 0.021886 
YPL039W -14.4342 0.310337 0.210606 
 
YIL009C-A -14.1592 1.165351 1.59E-06 
YPL038W-A -19.4042 1.053655 0.282069 
 
YIL009W -12.7523 -1.26178 5.45E-09 
YPL038W -14.5543 0.577827 0.023639 
 
YIL008W -14.2947 -0.49463 0.045237 
YPL037C -13.2851 -2.31051 4.30E-20 
 
YIL007C -15.0205 1.285534 3.71E-06 
YPL036W -12.697 4.340229 1.02E-74 
 
YIL006W -16.2528 1.826659 5.56E-07 
YPL035C -16.5274 0.095558 0.79008 
 
YIL005W -14.5423 0.041452 0.973313 
YPL034W -15.8242 0.348344 0.279477 
 
YIL004C -13.9856 -0.04672 0.835397 
YPL033C -32.9359 34.16029 1.46E-17 
 
YIL003W -14.4992 0.911177 0.000235 
YPL032C -14.3964 1.319473 1.83E-07 
 
YIL002W-A -15.6683 0.200468 0.547539 
YPL031C -13.5044 -0.48491 0.031899 
 
YIL002C -12.8003 0.594427 0.007912 
YPL030W -15.2685 0.50637 0.070092 
 
YIL001W -16.3295 2.048482 1.68E-08 
YPL029W -14.1121 0.262599 0.297692 
 
YIR001C -16.6058 1.378454 0.000339 
YPL028W -8.88625 0.203032 0.338625 
 
YIR002C -12.8181 0.431791 0.038738 
YPL027W -16.8123 5.569921 6.43E-35 
 
YIR003W -15.5538 1.119871 0.000291 
YPL026C -14.7508 0.390815 0.137558 
 
YIR004W -14.1954 -0.37246 0.125506 
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Gene Log Conc 
Log Fold 
Change p-value 
YPL025C -16.6543 4.208254 1.41E-24 
 
YIR005W -15.0208 0.357626 0.229521 
YPL024W -13.2879 1.108992 5.86E-06 
 
YIR006C -13.7888 0.406795 0.112114 
YPL023C -11.6048 0.283376 0.153095 
 
YIR007W -14.976 2.3731 6.01E-16 
YPL022W -11.2689 0.878325 1.73E-05 
 
YIR008C -13.1374 0.405353 0.084677 
YPL021W -18.4243 5.007458 8.27E-15 
 
YIR009W -16.0728 1.706993 3.79E-07 
YPL020C -15.4417 2.280957 4.01E-14 
 
YIR010W -14.4706 0.944751 0.000327 
YPL019C -11.5512 -1.19834 6.31E-08 
 
YIR011C -13.1984 0.586438 0.012863 
YPL018W -14.2941 1.353479 5.54E-08 
 
YIR012W -11.3229 -1.3414 7.64E-11 
YPL017C -13.7806 1.748618 3.47E-14 
 
YIR013C -17.3709 2.474188 9.09E-08 
YPL016W -15.1119 2.510142 4.45E-18 
 
YIR014W -16.1431 0.928563 0.009108 
YPL015C -13.319 -0.27151 0.23881 
 
YIR015W -15.8292 0.379063 0.249706 
YPL014W -15.8206 0.667256 0.032105 
 
YIR016W -14.1025 0.39115 0.103388 
YPL013C -14.9978 -0.70962 0.010296 
 
YIR017C -17.6914 2.856364 2.85E-08 
YPL012W -11.9023 -1.20504 2.31E-09 
 
YIR017W-A -17.948 2.788514 4.72E-07 
YPL011C -14.6251 -0.13546 0.58367 
 
YIR018W -15.0917 0.579074 0.040728 
YPL010W -12.2148 -0.22855 0.273194 
 
YIR018C-A -18.0093 1.19128 0.037037 
YPL009C -12.9196 0.712535 0.001588 
 
YIR019C -18.761 6.333925 1.25E-17 
YPL008W -13.229 1.360578 4.34E-10 
 
YIR020C -17.6162 0.822097 0.095056 
YPL007C -13.2749 0.577348 0.012363 
 
YIR020W-A -18.4014 1.882263 0.002725 
YPL006W -12.1236 1.271055 4.53E-10 
 
YIR020C-B -16.7999 0.192776 0.613715 
YPL005W -14.3978 0.477869 0.058367 
 
YIR021W -15.9858 0.568049 0.111191 
YPL004C -12.9255 1.039195 6.98E-06 
 
YIR021W-A -19.4349 2.985835 0.000699 
YPL003W -13.2929 1.087584 5.26E-07 
 
YIR022W -14.1623 -1.26635 1.47E-07 
YPL002C -13.141 0.671366 0.002415 
 
YIR023W -15.0006 1.645935 4.32E-09 
YPL001W -14.0357 0.665518 0.005429 
 
YIR023C-A -18.9295 0.390848 0.643035 
YPR001W -14.5379 3.945475 2.96E-45 
 
YIR024C -16.0395 1.351142 0.000113 
YPR002W -13.8884 4.947576 1.29E-71 
 
YIR025W -15.6902 0.969453 0.002779 
YPR003C -13.248 1.562552 5.06E-12 
 
YIR026C -13.3947 -0.54291 0.01173 
YPR004C -13.3212 0.047974 0.827852 
 
YIR027C -16.0591 4.1209 2.07E-29 
YPR005C -16.1129 2.709221 6.85E-15 
 
YIR028W -15.3006 4.219463 6.25E-41 
YPR006C -13.6481 3.597249 2.16E-46 
 
YIR029W -16.0159 2.22041 4.72E-11 
YPR007C -16.3036 4.075825 2.44E-26 
 
YIR030C -17.1988 2.301917 2.68E-07 
YPR008W -14.0868 1.914781 2.93E-14 
 
YIR030W-A -15.967 2.328853 2.89E-12 
YPR009W -15.0841 -0.32056 0.253688 
 
YIR031C -13.1823 2.114392 2.30E-20 
YPR010C -9.77184 -1.07933 5.88E-09 
 
YIR032C -14.6708 3.470115 2.00E-35 
YPR010C-A -13.5643 0.245705 0.301654 
 
YIR033W -12.8342 1.09373 1.90E-07 
YPR011C -14.2784 0.195922 0.405864 
 
YIR034C -15.3103 3.656527 1.55E-31 
YPR012W -18.0757 2.539955 1.01E-05 
 
YIR035C -10.8487 1.741126 4.15E-17 
YPR013C -15.573 2.54394 2.39E-16 
 
YIR036C -13.088 -0.3697 0.080842 
YPR014C -16.7538 1.052188 0.007851 
 
YIR036W-A -14.4272 0.13176 0.630689 
YPR015C -16.2019 3.641072 2.01E-23 
 
YIR037W -14.5704 0.945041 0.001021 
YPR016C -15.1428 -0.85489 0.00355 
 
YIR038C -14.6874 1.960709 3.36E-12 
YPR016W-A -18.9659 -0.98457 0.352148 
 
YIR039C -13.3182 4.4339 9.93E-64 
YPR017C -17.9495 1.618277 0.00362 
 
YIR041W -36.03 27.97212 1 
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